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Novice Teachers’ Mathematics Practices: 
Do School Demographics and Teaching Pathway Matter? 
By Yves Salomon-Fernandez 
Joseph J. Pedulla, Ph.D., Chair 
Abstract 
There is no question that teachers play an important role in student learning. 
In the last decade, researchers have shown evidence pointing to the prominence of 
teachers compared to other factors that are known to influence student achievement 
(Wright, Horn, & Sanders, 1997). They have empirically demonstrated that teacher 
effects are large and persist for up to four years (Kain, 1998; Mendor, Jordan, 
Gomez, Anderson, & Bembry, 1998; Rivers, 1999). Multiple variables are known 
to influence teacher quality, including teacher preparation. This dissertation 
explored the relationship between the teacher education pathway and teaching 
effectiveness. Although multiple measures of teacher effectiveness exist, this study 
focused on reformed instructional practices as its measure of teaching effectiveness. 
In teaching mathematics, in particular, constructivist-based, inquiry-oriented 
approaches have been shown to be more effective than traditional methods (Abbott 
& Fouts, 2003; Klein, Hamilton, McCaffrey, Stecher, Robyn, & Burroughs, 2000).  
Using two groups of novice teachers (N=22) from two preparation 
pathways, this observational comparative study also investigated the relationship 
between school composition and teaching practices. There is a large body of 
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literature showing that urban schools serving high proportions of non-white, poor, 
and low performing students (Darling-Hammond, 1995; Kain & Singleton, 1996; 
Presley White, & Gong, 2005) tend to have higher percentages of less qualified 
teachers compared to their suburban counterparts. In light of this, the current study 
also explored the relationship between school composition and teachers’ use of 
reformed teaching practices.  
The findings of this investigation indicate that the instructional practices of 
teachers working in the urban school district where this study was conducted were 
generally reformed, and did not vary based on the student demographics of the 
schools in which they taught. In addition, no statistically significant relationship 
was found between teaching pathway and teachers’ instructional practices. Many 
similarities were found in the instructional practices of teachers from the two 
preparation pathways. The similarities in the teachers’ instructional practices were 
attributed to the significant congruence in the teacher preparation programs’ 
curriculum, requirement of clinical experience, selectivity, and the programs’ 
explicit social justice missions. 
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Chapter 1 
INTRODUCTION 
Statement of the Problem 
 There is no question that teachers play an important role in student learning. In 
the last decade, researchers have shown evidence pointing to the prominence of teachers, 
compared to other factors that are known to influence student achievement. Wright, 
Horn, and Sanders (1997) have demonstrated empirically that teachers are the single most 
important factor to student learning. Since their seminal paper, other researchers have 
also claimed to isolate “teacher effects”—that is the variability in student learning growth 
that can be attributed to the teacher (Rivkin, Hanushek, & Kain, 2000; Rockoff, 2004; 
Rivkin, Hanushek, & Kain, 2005;). They have shown that teacher effects are large and 
persist for up to four years (Kain, 1998; Mendor, Jordan, Gomez, Anderson, & Bembry, 
1998; Rivers, 1999). Educational researchers seem to agree that teachers matter and the 
cumulative effect of ineffective teachers are devastating to student learning (Sanders & 
Rivers, 1996; Marzano, 2004). 
 Given the importance of teachers to student learning, there is much value in 
studying the factors that influence teaching effectiveness and the characteristics of 
effective teachers versus those who are not. Prior studies have unsuccessfully attempted 
to demonstrate a large or statistically significant relationship between IQ and teacher 
effectiveness (Schalock, 1979; Soar, Medley, & Coker, 1983). Other measures like 
teachers’ performance on subject matter tests have only shown that teachers are 
knowledgeable about the content area. Subject matter tests have not been shown to have a 
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consistently positive or significant effect on teaching effectiveness (Monk & King, 1994). 
Other studies on teaching effectiveness that have focused on pedagogy, as measured by 
coursework in teaching and learning, have consistently shown strong and positive effects 
of pedagogy on teaching effectiveness. Studies measuring the effect of teaching 
experience have also shown positive effects on student achievement although the results 
of such studies may be confounded since the more effective teachers may be the ones 
retained in the field while the less effective ones pursue other careers. Darling-Hammond 
(1999) notes that studies measuring the effect of teaching experience may not adequately 
account for teacher certification, which is also typically associated with higher levels of 
teaching effectiveness.  
 The last category of measures of effectiveness that has been studied is teacher 
behaviors and practices. These types of studies have found that highly effective teachers 
use multiple teaching strategies, engage students using a variety of techniques, align their 
teaching methods to the needs of different students, and challenge their students with 
higher order tasks (Hamachek, 1969; Rosenshine & Furst, 1973; Darling-Hammond, 
Wise, & Pease, 1983; Doyle, 1985; Good & Brophy, 1986). Darling-Hammond (1999) 
notes that these skills are typically learned as part of one’s teacher preparation. 
 Instructional practice is an important measure of teaching effectiveness, and one 
that receives little attention. Researchers have identified a growing trend to define teacher 
effectiveness solely in terms of pupil scores on standardized assessments (Cochran-
Smith, 2006). Pupil tests scores are valuable, but also very narrow measures of teaching 
effectiveness.  They provide a single, limited snapshot of teachers’ effectiveness and 
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offer no evidence of the instructional practices that lead to high or low student 
achievement.  Standardized tests are summative measures that alone cannot be used to 
inform instruction.  Another limitation of this narrow definition is that teaching 
effectiveness is consequently confined to cognitive outcomes, leaving aside other 
outcomes of effective teaching such as ensuring that all students regardless of race, 
gender, and socioeconomics are held to the same high expectations and given the same 
rich opportunities to excel. 
Purpose of the Study 
One of the objectives of this study is to examine novice teachers’ effectiveness in 
an urban school district. In contrast to the prevailing movement to define teaching 
effectiveness solely in terms of pupils’ standardized test scores, in this dissertation 
teaching effectiveness is defined in terms of the extent to which teachers’ instructional 
practices are consistent with a reform-oriented approach to teaching mathematics. 
Contrary to traditional mathematics teaching methods that primarily consist of teacher-
led lectures and emphasize rote memorization of formulas and procedures, reformed 
teaching in mathematics is characterized by its focus on learners’ inquiry, authentic 
investigation and critical assessment of procedures. Teaching in a reformed manner 
means engaging the entire classroom as a learning community where teachers promote 
divergent modes of thinking and students communicate their ideas using a variety of 
means and media in a respectful environment where all students are held to high 
expectations. By examining the instructional behaviors of teachers, this investigation 
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aims to identify the practices of effective teachers in an urban school district, where this 
study was conducted. 
The current investigation took place in an urban school district because despite 
the agreement on the importance of teachers, research on teacher quality consistently 
points to higher proportions of less qualified teachers working in schools serving non-
white, poor, and low-performing students (Darling-Hammond, 1995; Kain & Singleton, 
1996; Lankford, Loeb, &r Wyckoff, 2002; Presley White, & Gong, 2005; Darling-
Hammond, 2004).  No matter how teacher quality is defined, urban school districts have 
been shown to consistently hire less qualified and less effective teachers.  
The other objective of this dissertation is to examine the relationship between 
teacher preparation and effectiveness. The first- and second-year teachers in this study 
worked in the same urban public school district in the northeast region of the United 
States. However, they were prepared through two different pathways: a private school of 
education and a public school district residency program.  
Research Questions 
This dissertation focuses on teaching pathway and school demographic indicators 
for two major reasons. First, a number of factors have been shown to influence teaching 
effectiveness, including teachers’ beliefs, teacher preparation, subject matter knowledge, 
professional development, mentoring and induction, level of experience, and the context 
of the schools in which teachers work (e.g. Greenwald, Hedges, & Laine 1996; 
Goldhaber & Brewer, 2000; Martin, 2004; Brouwer & Korthagen; 2005).  While teacher 
education mediates teacher candidates’ values and beliefs, the school context in which 
5 
 
teacher education graduates work can have significant influence on their instructional 
practices (Brouwer & Korthagen 2005). The student population composition is one 
school context factor examined in this study. Teacher preparation is also examined in 
terms of the teaching pathway through which study participants entered the field and the 
defining characteristics of their respective program. 
The specific research questions that will be investigated as part of this study are: 
1. What is the relationship between school demographic indicators (i.e. income status, 
percent non-White, percent Limited English proficient, percent receiving Special 
Education, and school size) and novice teachers’ reformed teaching practices?     
2.  What is the relationship between teacher preparation pathway and reformed teaching? 
Study Design 
This observational comparative investigation uses primarily quantitative data, 
although some narrative descriptions are also included. The study makes use of an 
established observational instrument designed to measure reformed teaching practices.  
The instrument employed in this study is a modified version of the Reformed Teaching 
Observation Protocol (RTOP) (Piburn et al., 2000) amended to reflect both of the teacher 
preparation programs’ commitments to teaching for social justice.  The original RTOP 
was created as part of an initiative funded by the National Science Foundation to improve 
elementary and secondary teacher preparation in the areas of mathematics and science 
(Piburn et al., 2000).  The RTOP is an established and psychometrically-sound 
instrument that was developed by members of the Arizona Collaborative for Excellence 
in the Preparation of Teachers, or the ACEPT Group. The instrument consists of 25 items 
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that evaluate teachers based on observations that fall into three broad categories: 1) 
Lesson Design and Implementation; 2) Content; and 3) Classroom Culture.  The Content 
category is broken into two sub-categories: a) Propositional Knowledge that focuses on 
pupils’ conceptual understanding of the lesson, the teacher’s grasp of the subject matter, 
and connections made to other disciplines and real-world application; and b) Procedural 
Knowledge, which emphasizes the degree to which the lesson intellectually stimulates 
pupils. The third category, Classroom Culture, is also divided into two sub-categories: 
Communicative Interactions and Student/Teacher Relationships.  The original RTOP was 
amended as part of a study conducted by researchers of the Teachers for a New Era 
(TNE) project at Boston College to include a scale that measures teaching for social 
justice (Pedulla, Salomon-Fernandez, Mitescu, Jong, & Cochran-Smith, April 2006).  The 
six items for the additional scale were written by authors of that study, from which the 
current investigation emerges. In sum, the instrument includes 31 items measured on a 
five-point Likert scale ranging from 0 to 4. In addition to the Likert-scale items, the 
instrument calls for narrative descriptions of the classroom lesson being observed, 
including the specific activities, student and teacher interactions, seating arrangements, 
and allows space for the observer to include his/her reflection.  
The two research questions are investigated using a sample of 22 first and second-
year teachers from both teacher preparation pathways. Of the total participants, 13 are 
from the university-based pathway; 6 were first-year teachers and 7 were in their second 
year of teaching when this study took place.  These teachers represent 11 schools in all.  
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Nine participants from the district-based program represented eight schools. Of the nine, 
six were first-year teachers and three were in their second year of teaching.   
All participants work in the same urban district and teach mathematics to students 
in grades 1 through 6.  Although each grade uses a different curriculum, the participants 
all teach the same district-wide mathematics Investigations and Connected Math Project 
curricula for grades 1 through 6. Teachers from each program volunteered to participate 
after being solicited by leaders from their respective programs.  Potential participants 
were identified based on the number of years they taught in the local school district. 
Participants who consented to partake in the study were observed twice by independent 
observers not associated with this dissertation or the original study. 
Analysis Plan 
This study analyzes quantitative and narrative data collected as part of the 
classroom observations of teacher participants. It also integrates as part of the analyses 
official demographic statistics provided by the state’s department of education. The 
school demographic variables are broken into the following groups: low, medium, and 
high (or low and high) depending on the frequency distribution of the data. Then, the 
appropriate non-parametric tests are used to assess the relationship between the school 
demographic variables and the RTOP+. To determine whether there is a relationship 
between teaching pathway and reformed teaching as measured through the observational 
instrument, the chi-squared statistic is used. In addition to the quantitative analyses, the 
written narrative descriptions collected as part of the classroom observation of teachers 
are summarized and patterns of behaviors are analyzed and categorized in ways that 
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support the investigation of each of the research questions.  Finally, interviews conducted 
with the two independent observers also provided additional information to support the 
analyses and quantitative findings.  Chapter 3 provides a more detailed account of the 
procedures and analyses. 
Importance and Limitations of the Study 
This dissertation focuses on the relationship between teacher preparation pathway 
and novice teachers’ classroom practices, as well as the relationship between school 
demographic composition and teachers’ practices. It seeks to determine whether 
statistically significant differences exist in the preparation teachers received for the 
classroom and instructional practices using an instrument designed to measure reformed 
practices.  In addition, it aims to uncover whether teachers’ classroom strategies vary 
depending on the demographic make-up of the school in which they teach. By using the 
RTOP+ instrument, this dissertation focuses on process rather than outcomes of 
teaching—an area in which empirical research is scarce. This study not only adds to a 
small body of research, but it also provides data and understandings of what novice 
teachers do in the classroom, and the challenges they encounter as they attempt to teach 
in ways that are reformed. Reformed teaching, the measure of teacher effectiveness 
employed in this study, stands counter to teaching to the test and other similar practices 
that teachers are forced to embrace to avoid sanctions.  The instrument used to measure 
teachers’ practices in this dissertation conceptualizes reformed teaching in terms of 
engaging students in rigorous, intellectually stimulating, and authentic inquiry grounded 
in social constructivist theory (Piburn et al., 2002).  Constructivist theory posits that 
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knowledge is not transmitted.  Rather, it is constructed by those involved in the learning 
process (Driver, Asoko, Leach, Mortimer, & Scott, 1998).  By emphasizing reformed 
teaching, the study underscores the importance of teaching so that all types of learners 
can achieve at high levels in an environment that is rigorous and rich in intellectually 
challenging experiences. In addition, the data and information gathered as part of this 
dissertation can be fed back into the teacher preparation programs to help them improve; 
they can be used as supporting evidence for professional development plans, mentoring, 
and induction activities for the teachers observed. 
As with any research, this study has its limitations.  The first limitation is that it 
uses a small sample that was not randomly selected.  Although a larger pool of potential 
participants had been identified, because the study was voluntary, some chose not to 
participate.  It should be added here that even if all potential candidates had opted to 
participate in the study, the sample size would still be small. In terms of the external 
validity of the study, there is no way of knowing whether the study participants differ 
significantly from the non-participants in terms of their background characteristics as 
those were not collected as part of this investigation. These limitations impact the 
generalizability of the study.  Inferences made are specific to the participants.  
In addition, this study relies on two classroom observations for each teacher.  
Ideally, one would have more observations; however given the limited funding for the 
larger study from which this dissertation emerged more observations could not be 
conducted.  Lastly, this study makes use of observational data and statistical tests of 
association to draw its conclusions about the relationship between school context, 
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teaching pathway, and teachers’ classroom practices.  It does not use an experimental 
design where teachers from each pathway are assigned to schools with different 
characteristics.  Therefore no causal inferences can be made. 
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Chapter 2 
REVIEW OF THE LITERATURE 
 
This dissertation draws from two bodies of research. The first is the literature on 
factors influencing teachers’ classroom practices. Within this body of work, the literature 
on teaching pathway and teaching context are most relevant. In the first section of this 
chapter, the existing work in those two areas is reviewed. With respect to teaching 
pathway, the review focuses on the contributions and limitations of the research 
examining the impact of teaching pathways on various indicators of primarily teacher 
effectiveness.  The review of the literature on school context focuses on the research that 
has examined the relationship between school context and teachers’ classroom practices. 
 The second section centers on the teacher effectiveness concept that the author 
uses in this dissertation, which is reformed teaching.  That section begins with 
establishing constructivist theory as the theoretical root of reformed teaching, then 
documents the movement to integrate constructivist principles into the teaching of 
mathematics in the United States. The discussion also examines links between the 
instrument used to measure reformed teaching practices in this dissertation and 
constructivist theory. The section concludes with an examination of the empirical 
research on reformed teaching practices and this dissertation’s contributions to the 
existing body of work.  
Factors Influencing Teachers’ Classroom Practices 
Teacher Education Pathways and Programs 
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Teachers’ classroom practices are influenced by a number of factors, including 
teacher preparation which provides a range of formal and informal knowledge, skills, and 
experiences; the demographics of the school in which the teachers teach and the overall 
school context; teachers’ sense of self-efficacy; and the resources available to them both 
in terms of material and human resources which can include supplies and mentoring; and 
teachers’ values and beliefs (Greenwald, Hedges, & Laine 1996; Goldhaber & Brewer, 
2000; Martin, 2004). One of the primary purposes of teacher education is to serve as a 
filter for helping teachers analyze their prior beliefs and experiences about teaching. As a 
filter, teacher education programs help aspiring teachers to understand learners and the 
process of learning. The knowledge they acquire may contradict teachers’ own 
experiences as students.  Teacher education programs prepare teachers to think critically 
about their beliefs and the way beliefs are manifested in teachers’ approach to teaching. 
Effective teacher education programs help teachers effectively incorporate knowledge 
from their formal classrooms and their clinical experiences into their ideas, practices, and 
visions of themselves as professionals. According to Feiman-Nemser, teacher preparation 
should equip teachers with a broad repertoire of pedagogical tools to help them design 
curricular materials. Through teacher education programs, new teachers can develop an 
understanding of the diverse cultures that students represent, and form an understanding 
of the cultural, racial, and socioeconomic factors that affect learning.  uncover their 
thinking process.   
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Prospective teachers today have more options for teacher preparation than in the 
past, although university-based schools of education remain the primary route through 
which teacher hopefuls enter the classroom (Zumwalt & Craig, 2005).  
The rise of alternative routes into teaching has been largely a response to the 
increasing demand for teachers due to a confluence of factors including, rising birthrates, 
high rates of teacher retirements, and attrition (Zumwalt & Craig, 2005).  The first 
alternative pathways into teaching emerged in the 1980s and by the late ‘90s they were 
viewed by some as an efficient way to circumvent barriers to entry into teaching created 
by schools of teacher education (Humphrey & Weschler, 2005).   In the 1980s these paths 
were few and existed in a handful of states. Today, all states and the District of Columbia 
have alternative pathways (National Center for Alternative Certification, 2007). Initially, 
the so-called alternate pathways were touted as effective vehicles for recruiting math and 
science specialists with strong content knowledge from industry and into teaching. They 
were also viewed as attractive fast-track options for recruiting men and people of color 
into the classroom, both of which are under-represented groups in teaching (Humphrey & 
Weschler, 2005). However, evidence from national and local studies inquiring into the 
background and subjects taught by graduates from alternative paths indicates that, in 
general, alternative pathways are no more likely to recruit people of color or men, nor are 
they more likely to lure private sector workers into teaching than schools of education 
(NCES, 2002 in Humphrey & Weschler, 2005; Boyd, Grossman, Hammerness, Lankford, 
Loeb, McDonald, Reininger, Ronfeldt, & Wyckoff, 2008).  
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Until recently, the evaluation approach taken in assessing the relative 
effectiveness of teaching pathways was to group teacher education programs into 
“traditional” and alternative pathways, regardless of variations that exist within those 
groupings. Zeichner and Conklin (2005) criticized this tendency to group “traditional,” 
that is university-based teacher education programs, against “alternative,” or all other 
pathways. They found it misleading because of the differences in program structure, 
emphases, mission, vision, and conceptual orientation that are inherent within programs, 
be they traditional or alternative.  In addition, Zeichner and Conklin find that the current 
literature on teacher pathways generally fails to provide enough descriptive details on the 
pathways being compared.  They also criticize the existing studies for not taking into 
account differences in the demographics of the schools where teacher graduates of 
various pathways teach.  
These criticisms are supported in the empirical data. Humphrey and Wechsler’s 
(2007) national study of eight alternate teacher preparation programs set out to examine 
the programs’ individual characteristics relative to common claims made about them by 
their proponents and opponents alike. Their findings dispelled many of the myths about 
alternative certification programs. For instance, the study found that program emphases 
varied, with some focusing on subject-matter knowledge and others on classroom 
management. Considerable variation was also found in the quality of clinical experiences, 
which did not always reflect the classroom conditions teachers were likely to encounter.  
Courses and instructional approaches also varied across the different programs.  Some 
programs prepared teachers for specific school district curricula, whereas others 
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emphasized no specific instructional approach or curriculum.  The school context in 
which teachers from each path were placed also varied widely.   
Another study inquiring into the characteristics of teacher education programs in 
New York City captured a variety of themes and variations in the preparation of 
elementary teachers in that teacher labor market (Boyd et al., 2008). Rather than using 
the traditional versus alternative program dichotomy, the authors used the more 
meaningful terms “college-recommended” and “early-entry” to differentiate between the 
so-called traditional and alternative pathways in New York City. The study examined 16 
institutions that prepare most of New York City’s elementary teachers, focusing on 26 
college-recommending and two larger early-entry programs, the New York City 
Teaching Fellows and Teach for America. The investigation focused on the following 
aspects of teacher preparation: program structure; subject-specific preparation; field 
experiences; preparation in theories of learning; and preparation to teach diverse learners. 
It made use of a variety of data sources including: official state data on teacher 
preparation program completers; program and institutional data on program structure, 
faculty, and curriculum; interviews with program directors and directors of field 
experiences; and survey data from teachers who completed pre-service teacher 
preparation in the spring and summer of 2004. 
According to New York City pathways study, aspiring teachers in that city have a 
large number of preparation programs to choose from, although both “college-
recommended” and “early entry” programs may exist within the same institutions. 
Eighteen institutions account for well over 100 college-recommending programs. Among 
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their findings was that many of the alternative programs were housed at universities and 
often required the same coursework as traditional, college-recommended programs. This 
is consistent with previous research that has found alternate programs modeled after 
traditional pathways (Kennedy, 1998; Berry, 2001). The major differences between the 
two types of programs in New York City were the semester of entry and the nature of the 
preparation received. The designated early-entry programs typically required students to 
enter during the summer while college-recommended students entered in the fall. In 
college-recommended programs, teacher education candidates spent most of the 
beginning of their preparation completing coursework and pre-student teaching fieldwork 
such as observing other teachers working with small groups. This is in contrast to early 
entry teacher candidates who had near full classroom duties after a summer of classes. 
Another difference was that early entry programs could only admit students at the 
graduate level, whereas college-recommended programs could serve both undergraduate 
and graduate students. Consistent with of Humphrey and Wechsler (2007), the authors 
found that early-entry programs focused more on issues of classroom management rather 
than broad theories of learning and development. Another major difference found 
between early-entry and college-recommending programs in the Boyd (2008) study was 
the timing of opportunities to learn content and curriculum. The latter had more 
opportunities to learn and master the content and pedagogical skills prior to entering the 
classroom.   
Despite the differences found between the pathways, Boyd et al. (2008) conclude 
that the variations found were not as wide as anticipated given the lively debate about 
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two pathways. In terms of the similarities found, the authors attribute the consistency in 
structural features of teacher preparation in that city to state and national accrediting 
agencies’ regulations of teacher preparation programs. They infer that the similarities in 
program structure and curriculum are the effects of the mandates that require coverage of 
a broad range of topics within a relatively short period of time.  Drawing on the work of 
Dimaggio and Powell (1983), they use the term “institutional isomorphism” to 
characterize the trend of growing uniformity in the field of teacher education. In some 
ways this can be viewed favorably, assuming that the state and national regulations are 
sound, appropriate, and valid. 
The evidence on which teacher education pathway prepares the most effective 
teachers—school of education-based programs (traditional) versus all others 
(alternative)—remains mixed. In assessing pathway effectiveness, researchers have taken 
two main approaches (Linda Darling-Hammond, 2000). One approach has been to survey 
teacher graduates of these programs; the other approach has been to measure the relative 
effectiveness of pupils of teacher preparation programs’ graduates. A known proponent 
of schools of education, Linda Darling-Hammond argues in favor of maintaining schools 
of education as the preparation route through which teachers should enter the classroom. 
She points to the coupling of subject-matter and broad pedagogical preparation, as well as 
development of inquiry skills, as areas in which research has shown that traditional 
schools of education provide more rigorous and superior groundings for aspiring 
teachers. Citing research of alternately-prepared teachers (Lutz & Hutton, 1989; 
Stoddard, 1992; Zumwalt, 1990), Darling-Hammond highlights findings that these 
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teachers often report being less satisfied with their teacher preparation; less committed to 
staying in teaching; are exposed to a much narrower range of pedagogical techniques; 
and have a weaker foundation in pedagogical research and theory.  
Candidates’ perception of their preparation has been one way of assessing 
effectiveness; other researchers have focused on pupil outcomes. Using student 
assessment and teacher characteristics data, Boyd et al. (2005) explore the relationship 
between teaching pathways and student performance in mathematics and English 
language arts in New York City.  The study compared recruits from the university-
recommended route, the City’s Teaching Fellows Program—an alternative pathway 
sponsored and subsidized by the school district, and TFA. Using value-added 
methodology, the authors attempted to measure and compare the contribution of teachers 
from different pathways to their students’ achievement.  To account for differences in 
teacher, student, and school context characteristics, teachers were matched based on 
race/ethnicity, proportion of students receiving free/reduced lunch, and average school 
performance on the state’s standardized tests. Their base model accounted for variation 
due to gender, the previous year’s attendance and suspension rates, the previous year’s 
test scores, and the standard deviation of the previous year’s test scores. They found that 
the effects of pathways varied depending on the grade and the subject. In sum, no 
pathway was clearly superior; it depended on which grade, subject area, as well as 
student status as regular or special education that was being examined. 
Policy-makers have shown enormous interest in the teacher pathway question. In 
Louisiana and Ohio, state education officials have taken an interest in who their teachers 
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are, how and where they are being prepared and how effective they are at improving 
student learning as measured through standardized test scores (Noell & Burns, 2006; 
Noell & Burns, 2005; Noell & Burns, 2008; Lasley, Siedentop, & Yinger, 2006). Thus 
far, it appears that similar to New York City some alternative teacher education programs 
are housed side-by-side with college-recommended programs within the same university 
in both states. Education officials in both Louisiana and Ohio seek to measure the relative 
effectiveness of teacher preparation programs through value-added assessment, using 
data from both novice and experienced teachers, and their pupils’ performance on each 
respective state’s standardized assessment system. The two states are examining pupil 
test results in mathematics, science, and social studies for students in grades four through 
nine who attended a full year of public school, and are using these data to estimate the 
effect of each teacher preparation program. These estimates are based on a number of 
predictors that include student variables, teacher variables, and vary based on the content 
area. Both states’ teaching pathway effectiveness projects also endeavors to examine the 
impact of novice versus experienced teachers. While some preliminary data are available 
and in the case of Louisiana, teachers from some pathways have had a statistically 
significant influence on their pupil’s learning growth, it is much too soon to know 
whether college-recommended, early entry, or residency will emerge as being clearly 
superior. It is also too soon to surmise whether student learning growth will vary 
according to such factors as grade, subject, and other variables previously identified in 
the literature.   
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To summarize the literature reviewed so far, the empirical research comparing 
teachers from college-recommended to other pathways remains inconclusive. Variations 
in student learning exist within paths and the level of teacher effectiveness varies 
depending on the grade, subject matter, and regular education versus special education 
status of students taught (Boyd et al., 2005; Darling-Hammond, Chung, & Frelow, 2002). 
Even within pathway, much variation exists in programs’ curricular emphases, credit and 
field work requirements, conceptual orientations, and program length; thus it is suggested 
that research into teacher education pathways closely examine features of each program 
being studied (Zeichner & Conklin, 2005). A major limitation of the existing work on the 
effectiveness of teaching pathways is the definition of effectiveness solely in terms of 
pupil outcomes. This focus only on outcomes makes it difficult to determine what it is 
that teachers from different pathways may be doing differently in terms of their 
instructional practices. It also limits our ability to learn from the best instructional 
practices of teachers whose students perform well on the state tests; and our ability to 
determine the kinds of instructional support an ineffective teacher might need. 
This dissertation addresses some of the criticisms of the existing literature by 
examining the characteristics, mission, and other features of the two teacher education 
programs under study. While much of the research on teaching pathway effectiveness 
focuses on pupil outcomes, this study focuses on the teaching process. It is designed to 
provide both a quantitative measure of how effective teachers are based on observations 
of their classroom practices, as well as narrative descriptions of their instructional 
practices. In addition, it examines the relationship between the school demographic 
21 
 
context in which the teacher is employed and his/her practices. The literature in this area 
is explored next.  
Role of School Context 
One of the central questions that this dissertation aims to answer is about the 
relationship that exists between school demographic variables and novice teachers’ 
instructional practices in the specific urban school district being studied. Just as teachers 
are important for student learning and achievement, the literature indicates that the school 
context matters. This is evidenced in the findings of studies showing that schools, 
typically urban, with large proportions of racial minorities, low-income, and linguistically 
diverse students tend to hire less qualified teachers (Darling-Hammond, 1995; Kain & 
Singleton, 1996; Lankford, Loeb, & Wyckoff, 2002; Presley White, & Gong, 2005; 
Darling-Hammond, 2004); and in the research that consistently shows those high 
proportions as being negatively correlated with student achievement (Klein, Hamilton, 
McCaffrey, & Stecher, 2000; Haney, 2000). In addition the existing research shows that 
large resource disparities still exist between urban and suburban schools (Ingersoll, 
2004), and that teachers’ knowledge and skills vary according to school context (Hill and 
Lubienski, 2007). Schools with higher proportions of low-income students have been 
shown to have more teachers with lower levels of mathematical knowledge—the content 
area investigated in this dissertation. Although there is a paucity of research explicitly 
examining the relationship between school context and teachers’ instructional practices, 
the small body of work reviewed in this section takes the view that school context matters 
and that it is more than just demographic variables, and conventional resources like 
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books, teachers’ formal qualifications, and physical space. It is also the instructional 
resources that exist within schools and how teachers use them. 
Cohen, Raudenbush, and Loewenberg Ball (2003) provide a helpful synthesis of 
and meaningful framework for studying the relationship between one aspect of school 
context, which is school resources, and student achievement. Based on their review of the 
existing work on the relationship between resources and student outcomes, they argue 
that research in this area should focus on “what resources matter, how, and under what 
circumstance?” (p.134). They assert that it is not the existence of or how much of a 
particular resource that matters, but rather how those resources are deployed and used to 
improve student learning. Resources are important to the extent that they are available to 
teachers and students, and are used effectively. They conceive of resources of schools as 
being teachers’ instructional practices and knowledge; the school culture and 
organizational arrangements; interactions with and coordination between and among 
stakeholders. Among the instructional resources they cite are teachers’ ability to plan 
rigorous lessons that meaningfully engage students, gauge students’ understanding of the 
subject matter and encourage them to reflect on their learning, and effectively manage the 
classroom. The article’s definition of instructional resources also includes a shared 
school-wide vision for student learning that is embraced by parents and other 
stakeholders. They also found that definitions of instructional resources included 
teachers’ willingness to use non-traditional instructional approaches, their content and 
pedagogical knowledge, and their commitment to student learning. They conclude that 
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material or conventional resources are not self-acting. The human resources of a school 
mediate between the conventional material resources and the school’s achievement.  
The next article reviewed shows the centrality of human resources to the 
achievement of all students. Diamond and Spillane (2002) studied four schools’ 
responses to high-stakes accountability, and strategies for improving student 
achievement. For their study, the authors selected four schools, two of which were the 
highest performing and the other two were the lowest performing elementary school in 
the district, which were both placed on probation because they had not registered 
sufficient growth in student achievement, as measured by the state standardized test. 
During a period of an academic year, the authors completed a series of extensive 
interviews of teachers and principals and observations of classroom instruction and 
meetings.  They found that the probation schools responded to high-stakes accountability 
by focusing on enhancing the performance of groups of students at or below the cutoff 
proficiency mark in specific grades and the tested subjects who could boost the schools’ 
performance and help them get out of probation.  The high performing schools focused 
on enhancing the performance of all students regardless of what their perceived impact 
would be on the schools’ overall performance. The high performing schools also used test 
data to tailor instruction to students’ specific instructional needs and for overall 
instructional planning.  The study found that the lowest performing schools did not use 
student assessment results in ways that would allow them to do any systematic planning. 
Instead they focused on short-term strategies that allowed them to just comply with the 
external policy demands. Although the two schools were similar in terms of their 
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demographic profile, they were different in terms of how they chose to enact their 
instructional resources. The higher performing schools used their pupil standardized test 
results as resources to help refine their instructional approach to teach all of their students 
in ways that would improve the achievement of both low and high performers. The lower 
performing schools just focused on meeting the minimum student pass rates. 
School context as discussed so far has implications for teachers’ classroom 
practices and the extent to which these practices are effective. The context includes the 
material resources, teachers, instructional leaders, and students who make up the school 
community. Ultimately, the school’s staff establishes its norms and uses its resources in 
ways that support or undermine effective teaching and maximize student learning and 
development. 
The following study also investigated the impact of school context, although it 
focused specifically on novice teachers’ instructional practices. Brouwer and Korthagen 
(1995) studied the influence of multiple variables on teachers’ classroom practices and 
found school context and experience to be significant factors. Using a mixed methods, 
longitudinal approach that included surveys, observations, and interviews of preservice 
teachers, cooperating teachers, and university supervisors from 24 graduate teacher 
education programs, the authors sought to measure how teachers develop teaching 
competence over time.  In addition, they were interested in assessing the relative 
influence of teacher education programs and school context on teachers’ competence 
development.  The study followed teachers from their preservice preparation through the 
end of their second year as inservice teachers.  Among their findings was that 
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occupational socialization, or behaviors and attitudes acquired from the school context 
where teachers work, can counteract the innovative practices, approaches, and strategies 
that teachers learn from their teacher preparation program.  Using multiple regression, 
they found the influence of school context to be significant (R2= .19, p<.005). Moreover, 
they found that first year teachers often acted in ways that were inconsistent with their 
beliefs and preparation, especially when it came to classroom management and student 
discipline.  Teachers also came to gradually conform to existing school practices and 
student expectations, and modified their teaching to be more teacher-centered, and less 
student-guided, despite learning otherwise as part of their preparation for the classroom. 
Among the factors that the authors found affected teachers’ practices especially in the 
first year, were school context factors like class size, teaching load, and degree of 
collaboration with other teachers.   
Another prominent context factor that influences teaching practices is student 
behavior within classrooms, especially in the novice years (Smith, 2000; Hertzog, 2002; 
Meister & Melnick, 2003; Sokal, Smith, & Mowat, 2003; Martin 2004). In her article, 
Martin (2004) investigated the impact of classroom management on developing teacher 
practice. Using a sociocultural perspective, she studied how three beginning teachers 
coped with classroom management issues from student teaching through their first two 
years of teaching. All three teachers taught second, third, and fourth grade in urban 
schools with diverse student populations, and served students of varying abilities. The 
data collected included interviews at the beginning and the end of student teaching, and 
11 times over the first 2 years of teaching. They also include multiple 1- or 2-day 
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classroom observations, and participants’ teacher education portfolios for teaching 
philosophy and classroom management statements. The data were analyzed using an 
iterative process and multiple approaches like reflective summaries of field observations, 
preliminary domain searches, searches for disconfirming evidence, coding; and brief case 
summaries and thematic findings were member-checked by participants. The study 
highlights novice teachers’ struggles with teaching and learning to teach at the same time. 
They must establish a classroom environment that is conducive to their students’ learning 
as well as their own. Martin writes “the difficulty of novices in dealing with the 
complexities of teaching and the social immediacy of the classroom is no small matter.” 
(p.3).  Among other findings of this study was that all three teachers confronted and 
struggled with addressing classroom management issues throughout the first two years of 
teaching. The study also found the primary factor influencing teachers’ relative success in 
establishing positive learning environments was teachers’ reflecting on and articulating 
their own conceptions of managing social interactions. The two most successful teachers 
had done so as part of their teacher preparation.   
To summarize, the studies reviewed in this section indicate that school context 
matters. This dissertation aims to contribute to the literature examining the relationship 
between school context and novice teachers’ instructional practices. While it focuses 
mostly on the traditional school demographic variables like race, income status, and 
school size, it emphasizes the importance of examining novice teachers’ instructional 
practices. The next section emphasizes the framework though which teachers’ 
instructional practices will be examined, which is reformed teaching. 
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Measuring Teachers’ Classroom Practices Using Reformed Teaching 
Constructivism as the Theoretical Root of Reformed Teaching  
As indicated in Chapter One, the prevailing measures of teacher effectiveness 
today are standardized assessment results.  Standardized tests are primarily summative 
measures of student learning and teacher effectiveness.  They reveal nothing about the 
process of instruction, pedagogy, in-class activities and assignments, student and teacher 
engagement, and other indicators of teacher effectiveness and student learning. 
Measuring teacher effectiveness only in the traditional way is limited in breadth and 
scope.  In this section, I discuss measuring reformed teaching as an additional means of 
assessing teaching effectiveness. Thus, I first focus on the conceptual and theoretical 
roots of reformed teaching in mathematics, and that is the constructivist theory of 
learning. Then, I explain the relationship between constructivism and reformed teaching. 
This will be followed by a review of the literature on reformed teaching. The section 
concludes with the literature’s implications for the current study.  
Constructivism is concerned with human inquiry, the acquisition and processing 
of new knowledge.  Although not a theory of teaching per se, constructivism has been 
applied to teaching and other contexts. Matthews (2000) identified 18 different variations 
of constructivist theory applied in a variety of disciplines. As a general theory of learning 
and inquiry, constructivism saw its roots in the works of Russian psychologist Lev 
Vygotsky (1896-1934) and Swiss psychologist Jean Piaget (1896-1980) and continues to 
be explored today by education scholars and practitioners, biologists, and cognitive 
scientists among others (Frosnot & Perry, 2005).   
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In applying the constructivist theory of learning to teaching, most scholars tend to 
blend the two similar yet distinct articulations of Vygotsky and Piaget. The two 
psychologists’ conceptualizations of the theory have much in common. Among their 
similarities are that they both recognize the importance of the social context and language 
to learning (Pass, 2004). In addition, both believed that learning may be triggered by 
conflict arising between what one already knows and new knowledge that appears 
contradictory. Another significant similarity are Vygotsky’s and Piaget’s respective 
concepts of scaffolding and “optimal mismatch”. While Vygotsky did not coin the term 
scaffolding specifically, he is credited with conceptualizing the idea (Bruner, 1997 in 
Pass, 2004). Scaffolding and “optimal mismatch” essentially state that learning is 
fostered by challenging the student at a level that is above his/her current stage of 
development and providing the proper support to ensure that s/he achieves the next level. 
These two parallel concepts help to understand the two scholars’ advocacy for inquiry-
based learning.  
The similarities between Vygotsky’s and Piaget’s work are not surprising given 
that they were both writing around the same time. Pass (2004) asserts that Vygotsky and 
Piaget were aware of each other’s work and points to evidence that each acknowledged 
the merits of the other’s work and influenced each other’s work. She points to 
Vygotsky’s amendment of his stages of human development from three to four based on 
Piaget’s work, and Piaget’s acceptance of Vygotsky’s premise that not everyone reaches 
the highest state of cognitive development, among other instances where one scholar 
conceded to the other. Despite the similarities, there are significant points of divergence 
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in Vygotsky’s and Piaget’s conceptualizations of constructivism as a theory of learning.  
First, Vygotsky’s articulation of constructivism emphasized the social context of 
learning, viewing learning as embedded within culture which in turn is nested with one’s 
social history. Piaget, on the other hand, saw learning and inquiry as being embedded in 
the individual (Glassman, 2001). For Vygotsky, individuals’ interpretations of new 
phenomena are influenced by their social history, which includes their personal 
background and experiences, culture, and interactions with others and their physical 
world (Gordon, 2008). Vygotsky was also a strong advocate for studying tradition and 
cultures as a basis for better understanding children and their cognitive development 
(Schmitau, 2004). Piaget, although not denying the role of the social context, emphasizes 
the primacy of the individual.  Fused together, the constructivist approach to learning 
and, by extension, teaching emphasizes both the individual learner, and his/her socio-
cultural context. 
The seminal work of Vygotsky and Piaget on constructivism continues to draw 
interest even today. A recent article by Yilmaz (2008) explained constructivist theory of 
learning as being characterized by “plurality and multiple perspectives” rather than being 
a unified theory (p.163). His synthesis integrates the seminal work of Piaget and 
Vygotsky with more recent works specific to teaching.  Constructivist pedagogy assumes 
that knowledge is not discovered nor is it passively received. Constructivist theory, as 
applied to teaching and learning, discards the notion that learners are empty vessels 
waiting to be filled or sheep waiting to be led.  Instead, knowledge is constructed by each 
individual based on his or her experiences and it is mediated through social and cultural 
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experiences. Yilmaz draws on Piaget’s conception to explain the process of assimilation 
or accommodation that takes place when the learner is confronted with new knowledge. 
The learner uses his/her prior experiences to judge whether newly acquired information is 
consistent with or contradictory to what he/she already knows. Following this evaluation, 
the learner either assimilates or accommodates the new information into his/her repertoire 
of related knowledge. This process very much focuses on the individual and his/her 
previous experiences which may come from a variety of contexts and sources, including 
formal schooling and everyday experiences.  
Turning to Vygotstky’s explanation of how new knowledge is treated by the 
learner, Yilmaz focuses on the social nature of learning and offers his interpretation of 
the former’s Zone of Proximal Development (ZPD). Essentially, ZPD represents the 
theoretical gap between what the learner knows and doesn’t know (National Research 
Council, 2000). He/she can reach that next level through scaffolding. In a school setting, 
the student who is given a task that is slightly above his/her cognitive level can draw on 
classmates’ knowledge through discourse, self-reflection, and construction of her own 
theoretical models and strategies to bridge the gap and attain the next cognitive level.   
Having reviewed the key components of constructivism, the question that arises is 
how does it translate to a theory of teaching, and specifically the teaching of 
mathematics? In the section that follows, I explore the relationship between 
constructivism and what we know as “reformed teaching” (NCTM, 2000). 
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Constructivism and Reformed Teaching in Mathematics 
 
The definition of constructivism used in this dissertation is that it is a theory of 
human inquiry that values the learner as an individual whose social history informs the 
way s/he constructs knowledge and articulates his/her interpretation of new phenomena 
to others. This definition centers on the individual while acknowledging the importance 
of his/her social history, the construction rather than the receipt of knowledge, and the 
ability to communicate one’s understanding of a phenomenon to others. As is later 
discussed, the instrument used in this dissertation to collect data about teachers’ 
classroom practices was also designed based on a constructivist approach to teaching 
mathematics and science. In this section, I briefly review the history of constructivism in 
teaching in the Unites States to show why mathematics educators saw the need to rethink 
how students were being taught the subject.  
A formal movement to integrate constructivist theory and teaching practices 
consistent with that orientation began to take shape in the U.S. in the 1980s in response to 
what was deemed as a failure of traditional teaching methods to equip students with 
adequate mathematical reasoning and problem-solving skills. This failure was 
documented in the consistently low results of 4th, 8th, and 12th graders on the National 
Assessment of Educational Progress (NAEP) and other standardized measures of student 
achievement (Battista, 1999). The National Council of Teachers of Mathematics (NCTM) 
emerged as a strong advocate of this reform movement recommending a host of changes 
to mathematics education including the curriculum, its design, implementation, and 
assessment among other aspects.  At around the same time (1989), NCTM also revised its 
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Principles and Standards for School Mathematics; it did so again in 2000. The Principles 
published in 2000 advocate structuring math classrooms into student-centered 
environments that emphasize problem-solving and communications rather than recitation 
of decontextualized facts, formulas, and skills. Under this new constructivist orientation, 
teachers are viewed as facilitators in classrooms defined by students inquiring into the 
subject matter and their own learning, and co-constructing knowledge with their peers. 
NCTM recommends this as the way to teach mathematics at all levels from pre-
kindergarten to grade 12 (Draper, 2002). This was viewed as a marked departure from the 
way mathematics had been taught traditionally. 
Traditional teaching methods, in general, consist of orderly, sequential teacher-led 
lectures on facts, formulas, and procedures that the learner passively memorizes. 
Knowledge is controlled by the teacher and passed on to students through drill and 
practice (Romberg, 1992; Schoenfeld, 2004).  In contrast, the constructivist environment 
is designed to be “learner-centered,” integrating the knowledge, skills, and beliefs that 
learners bring to the learning environment to help them make meaning out of new 
information. Learning is designed to be a socially and culturally-contextualized activity 
that begins with the teacher ascertaining who students are and how their identities come 
to shape how they make sense of the world. This approach implies that teachers develop 
more than a superficial relationship with students. Once the teacher knows who her 
students are, she can begin to learn what they know and how they come to know what 
they know (Fosnot & Perry, 2005). Teachers use their knowledge of their students to 
create effective scaffolding opportunities that enrich the learning environment and 
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maximize learning. As Deborah Shifter (1996) explained, compared to the traditional 
approach, teaching in a constructivist way is:  
 
“…necessarily disruptive of routine, if for no other reason than that students will 
continually surprise us with their own discoveries. For many teachers, this implies 
a change in their relationship to their own profession…There is no point of 
arrival, but rather a path that leads on to growth and change…” (p. 95) 
 
Applying the constructivist model in the classroom is not simply devising groups 
and encouraging students to collaborate, as Cook-Sather (2008) argues. She stresses the 
need for the instructor to be thoughtful, responsive, and reflective in designing 
assignments so that they promote the development and sharing of multiple perspectives, 
giving voice to students of all backgrounds and experiences, and connecting with real 
life. She also warns that teaching in a constructivist fashion may also lead to confusion—
destabilizing, disorienting, and even paralyzing students, but the challenge and rewards 
for developing that kind of thinking space and community are well worth it. In a more 
recent article Hyslop-Marginson and Strobel (2008) also caution against the danger of 
overly emphasizing the co-construction of knowledge to the detriment of other beneficial 
teaching approaches.  While the authors embrace reformed teaching, they also 
acknowledge the merits of traditional approaches like lecturing. In sum, they advocate for 
a balance between the two teaching methods and an appreciation of the benefits and 
shortcomings of each approach. 
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 In reviewing the literature, it becomes clear that there is no universally-accepted 
definition of constructivism, constructivist teaching, or reformed teaching. Instead, there 
is a general teaching approach or core of ideas that are embodied in a variety of terms 
that scholars use interchangeably to convey constructivist theory-based teaching and 
learning. The terms used include: inquiry-based teaching, constructivist teaching, 
reformed teaching, and project-based teaching. When using these terms, the authors tend 
to either explicitly state or imply that the teaching approach to which they refer is aligned 
with the NCTM standards. In this dissertation, the terms constructivist teaching and 
reformed teaching are used interchangeably. The meaning of those terms is 
operationalized in the observational instrument used in this dissertation which was 
designed based on the constructivist theory of learning.  
In the current study, teachers’ instructional practices were measured using a 
revised version of the Reformed Teaching Observation Protocol (RTOP). The RTOP 
instrument was developed to assess the classroom practices of pre-service teachers and 
teachers in their first three years of teaching.  It specifically targets mathematics and 
science disciplines, and the individual items that make up the instrument embody both the 
Vygostkian and Piagetian constructivist frameworks (Piburn & Sawada, 2002). This is 
evident in the way that it assesses the degree to which the teacher designs intellectually 
rigorous lessons, engages students as a reflective learning community, and  promotes 
sound conceptual understanding of the subject matter through a variety of means and 
media. The instrument also seeks to ascertain the degree to which the teacher relates the 
lesson topic to real world phenomena. Furthermore, it measures how well the teacher acts 
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as a facilitator encouraging student discourse in a respectful environment that values the 
socio-cultural background and contribution of all students. All of these behaviors are 
consistent with aspects of constructivist philosophy discussed in the previous section. 
(Technical details on the instrument and the items that make up each of its five scales are 
provided in chapters three and four).  
Research on Reformed Teaching Practices 
Positive relationships have been found between teachers’ use of reformed 
teaching practices and student learning (e.g., ARC Center 2003; Abbott & Fouts, 2003; 
Madden, Slavin & Simons, 1999). In the work reviewed in this section, the authors are 
primarily concerned with the performance of students of teachers who used a 
constructivist approach versus those who used another approach, typically the traditional 
approach. In this section, I examine a range of  well-known large-scale and smaller 
studies in this area.  
The first is a study conducted by the RAND Corporation which set out to measure 
the effectiveness of the National Science Foundation-funded Mosaic I and Mosaic II 
project by measuring the relationship between the use of instructional practices 
associated with reformed teaching and student achievement in mathematics and science 
(Klein, Hamilton, McCaffrey, Stecher, Robyn, & Burroughs, 2000).  The Mosaic project 
was conducted in 25 large school districts located in several states and Puerto Rico 
between 1991 and 1993. Its aim was to reform K-12 science, mathematics, and 
technology education through the alignment of curriculum and performance standards, 
and enacting supporting structures for students to achievement the new standards.  The 
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instructional goals for teachers included: engaging students in the learning process as 
active rather than passive learners; integrating the use of technology in instruction; 
developing sensitivity to students’ individual learning styles; and using new forms of 
assessments for instructional planning purposes. The data for the study included student 
assessment scores from locally- and nationally-developed instruments and a test designed 
to be specifically aligned with the Mosaic objectives; teacher survey responses; artifacts 
such as student work journals and assignments; and student demographic information.  
Although there are some obvious limitations to this study, such as the use of a sample 
that was not randomly assigned, the reliance on self-reported questionnaires of teachers 
on their instructional practices, and the exclusion of all other sources of variation on the 
outcome variable, the findings of the study are nonetheless instructive.  Albeit weak, a 
positive relationship was found between the frequency of reform practices used and 
student achievement in mathematics and science. The use of traditional practices was 
consistently found to be negatively correlated with student achievement although the 
relationship was also weak there.  Some of the weak relationships could be attributed to 
the wide variations in reformed teaching practices found within and across schools. The 
next study reached some similar conclusions. 
Using a constructivist-based observational instrument, the Teaching Attributes 
Observation Protocol (TAOP), Abbott & Fouts (2003) studied the effectiveness of a 
constructivist teaching approach on student learning. Specifically, the researchers wanted 
to know what proportion of variance in students’ test scores could be accounted for by 
the constructivist teaching method beyond that accounted for by students’ low-income 
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status. Trained, independent observers conducted 669 classroom observations in 34 
schools over a four month period. The sample included 15 elementary, 8 middle/junior 
high, 9 high, and 2 technical schools in Seattle. The sampling was designed to include a 
representative group of classrooms from social studies, mathematics, science, and 
language arts/English classrooms in grades 4, 7, and 10; and classroom teachers were 
trained over a period of several months in teaching in a constructivist manner. “Strong 
constructivist teaching” was observed in 17% of the classes while 83% showed elements 
of constructivist teaching. Statistically significant positive correlations (ranging between 
0.61 and 0.65 at the 0.01 level) were found between the classes with strong constructivist 
teaching and student achievement in writing, reading, and mathematics using the state’s 
standardized assessment. The study also found a negative relationship of -0.54 between 
constructivist teaching and low-income status. In other words, students who were 
designated low income were less likely to be taught using constructivist methods. In other 
words, school context mattered. A major limitation of this study, however, is that the 
authors also fail to define what “strong constructivist teaching” means; whether it is 
based on established norms or derived from their own empirical analysis. 
Another large-scale study with similar findings worth reviewing is the multi-state 
ACR Center comparison study that examined differences in student achievement in math 
using a sample of over 100,000 students in three states, half of whom attended schools 
that used reformed curricula with the other half attending schools using traditional 
curricula. Students were matched based on socio-economic status, ethnicity, English 
proficiency, and reading levels. Students in schools that used reformed mathematics 
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curricula performed significantly higher than those who attended schools that did not use 
reformed curricula.  
Other smaller studies have also sought to measure the effectiveness of reformed 
teaching. For instance, Kroesbergen, Van Luit, and Maas (2004) studied the effects of 
constructivist, direct, and explicit mathematics instruction on low-achieving, elementary 
students’ performance and motivation in mathematics in Holland. Explicit instruction is 
characterized by teachers providing a single specific strategy for problem-solving without 
exploring alternative methods or allowing students to themselves explore alternatives. 
The study investigated students’ acquisition of mathematical skills, such as development 
of automaticity and problem solving. Using an experimental design, the authors randomly 
assigned students in grades 2 to 6 from 11 schools to either the experimental group 
(receiving constructivist instruction) or the control groups (receiving explicit or direct 
instruction). The student selection criterion was performance in the two lowest 
performance categories on the national standardized mathematics exam. The teaching 
was carried out by trained research assistants for both groups and the intervention 
consisted of 30 lessons. The researchers used pre, post, and follow-up tests (three months 
later) as the outcome measures and analyzed the data using primarily multi-level 
modeling. A statistically significant difference was detected at the 0.05 level between the 
scores of students who received explicit instruction who performed higher on problem-
solving tasks over those who received constructivist instruction. No other significant 
differences were found.   
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This study’s main limitation is that the authors did not sufficiently explain what 
explicit instruction is. Although they provide a thorough description of constructivist 
teaching, it is assumed that the reader knows what constitutes explicit instruction and 
how it differs from direct and constructivist teaching. Another limitation of this study is 
that no narrative or quantitative data are provided about the teachers’ classroom practices. 
The reader is left in the dark about the teachers’ classroom behaviors and students’ 
responses to the different approaches.  
A similar comparative investigation by Inchook Chung (2004) studied the 
effectiveness of constructivist versus traditionalist approaches in learning multiplication 
at the third grade level. This study used a quasi-experimental design with non-equivalent 
groups and pre- and post-tests were administered to all students. The author used repeated 
measures Analysis of Variance (ANOVA) to measure differences in the two groups of 
students’ performance. The study was conducted with 71 third grade students grouped 
into four classes. Of the two classes that used the constructivist approach, one class was 
taught by the regular classroom teacher and the other by the researcher.  The second two 
classes used the traditionalist approach; one class was taught by the classroom teacher 
and the other by the researcher. (The first classroom teacher completed a Master’s 
program concentrating on constructivist approach and the second teacher only had 
bachelors). No statistically significant differences were reported in students’ test scores 
on the mathematics test designed by the researcher. A limitation of this study is that it 
does not report the level of experience of the two classroom teachers—a potentially 
confounding variable. In addition, the author failed to indicate how long the mathematics 
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courses lasted. No student background characteristics are reported other than the general 
statement that they were middle-low income socio-economic public school children. It is 
also unclear whether the students involved were all receiving regular education or 
whether classes were integrated with students also receiving special education. In sum, a 
number of potentially confounding variables that could have been incorporated as 
covariates were not included in the analyses.  
The existing literature on constructivist teaching focuses primarily on outcomes, 
reveals very little about what constructivist practices are more frequently encountered, 
and overall provides very little detail on what classroom teachers are observed doing. In 
addition, some researchers fail to define what characterizes constructivist teaching and 
what differentiates it from other instructional approaches that are also observed and 
studied. Overall, the existing body of work has taken a very quantitative approach, 
leaving behind important narrative data about classroom teachers’ practices.  
This dissertation aims to build on the existing body of work in this area in several 
ways. First, it is a mixed-methods study that incorporates both quantitative and narrative 
data. Second, it focuses on both outcomes and process. Third, it defines and 
operationalizes the term “reformed teaching.”  It examines not only the overall score that 
teachers receive using an instrument designed to measure reformed teaching and makes a 
determination as to whether the teacher’s practice can be considered reformed; but it also 
examines what teachers and students do in the classroom—that is the instructional 
process. Failure to examine teachers’ practices limits our ability to affect teacher 
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effectiveness in a comprehensive manner, identify teachers who might need support, and 
identify, as well as disseminate best practices.  
Summary 
While there continues to be much debate about the type of teacher preparation 
route that prepares the most effective teachers, the evidence on whether one pathway is 
superior to another remains inconclusive.  The literature on teaching pathways has been 
criticized for lumping all pathways into two groups: traditional versus alternative. The 
studies reviewed in this chapter indicate that this dichotomy is becoming increasingly 
superficial as more alternative teacher preparation programs are designed to mirror 
school of education-based teacher education programs. In comparing the relative 
effectiveness of pathways, critics recommend delving deep into characteristics of 
individual programs like their mission, purpose, curricula, clinical experience, among 
other areas to better understand why the outcomes of programs may be similar or why 
they are different. 
Another body of work examined in this section is that which relates to the role of 
school context on instructional practices. Previous work in this area points to several 
factors that influence novice teachers’ instructional practices, including occupational 
socialization. Early in their careers, teachers tend to adopt the prevailing instructional 
practices of the institution where they work. They also find difficulty enacting the 
practices learned as part of their formal teacher preparation. In addition to the school 
instructional culture, student demographics and classroom management can also pose 
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significant challenges for novice teachers that may lead them to behave instructionally in 
ways that are counter to what they learned through their teacher education program. 
In reviewing the literature on reformed teaching, several limitations were 
identified.  First, scholars writing in this area seldom define or operationalize the various 
terms they use to refer to constructivist-oriented teaching. Second, the existing body of 
work tends to focus on outcomes rather than process. Considerable emphasis is placed on 
the effectiveness of the teaching orientation relative to student performance on some 
cognitive measure. Regardless of whether the constructivist strategies are more effective 
relative to other strategies and teaching orientation, the reader knows very little about 
what the strategies are and why they were or were not successful.  
This dissertation explicitly studies the instructional practices of novice teachers in 
their first- or second year of teaching. In examining the relationship between teaching 
pathway and teachers’ classroom practices, the current study takes into consideration 
each program’s defining characteristics, including mission, curriculum, and clinical 
experience, among other areas. This dissertation also examines the context of the schools 
in which teacher graduates from the school-based and district-based teacher preparation 
programs work, complementing official statistics with observations made by trained data 
collectors.  This investigation aims to address some of the limitations of the literature on 
reformed teaching by defining and operationalizing the term. Moreover, in addition to 
focusing on teacher-centered outcomes, the current study extends knowledge about 
constructivist teaching by closely examining the interactions that occur in classrooms 
among the students themselves and interactions with the teacher. Furthermore, narrative 
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descriptions detailing the instructors’ pedagogical behaviors are collected and analyzed 
and integrated into the discussion on the effectiveness of reformed practices.  
  In Chapter 3, I examine the methods through which this dissertation will measure 
the association between school demographic indicators, teacher preparation and novice 
teachers’ instructional practices. That chapter will also discuss at length the instrument to 
be used and the analyses that will be conducted.  
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Chapter 3 
 
METHODOLOGY 
 
This dissertation directly examines teachers’ classroom practices to ascertain the 
extent to which they are reformed—that is, are engaging and rigorous, create learning 
opportunities for all students, among other defining characteristics—and the role that 
school context plays in teachers’ instructional behaviors.  The goal of this chapter is to 
explain clearly the methods through which this study on teachers’ classroom practices 
was carried out, including the analyses conducted. 
The current investigation emerged out of a broader study focusing on the 
relationship between teaching pathway and pupil outcomes using a pre-and post-test 
design. Pupils of teachers participating in the initial study were administered pre-tests 
developed by the local public school district and aligned with the lesson taught. After 
each lesson, students were administered the same test as a post-test to measure learning 
growth. The initial investigation was intended to be a comparative matched design study 
conducted as part of the Teachers for a New Era (TNE) initiative.  This national 
initiative, funded by the Carnegie Corporation at 11 universities throughout the country 
by a consortium of major donors, aimed to reform teacher education by focusing on 
student learning.  These three objectives were to be accomplished using a core of 
common  design principles: (1) making teacher education program decisions based on 
evidence; (2) integrating Arts and Sciences faculty as part of teacher preparation; and (3) 
conceptualizing teaching as an academically taught clinical profession.  
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The initial investigation sought to match teachers from three distinct groups: (1) 
teachers who entered teaching through a university-based school of education preparation 
program; (2) teachers who entered the classroom through an alternative teacher 
preparation pathway; and (3) those who had no teacher preparation prior to their entry to 
teaching. The aim of the study was to examine differences in the performance of pupils 
taught by novice teachers from each group and to determine what kinds of relationships 
existed between teaching pathway, pupil performance, and teacher’s classroom practices 
as measured by the teacher observation protocol.  The original study called for a matched 
sample design with teachers matched based on the following criteria: 
1. they teach the same grade level; 
2. school and pupil demographics are the same; 
3. teachers use the same mathematics curriculum; 
4. the teacher characteristics (i.e. level of education, gender, age/career change) are 
similar; and  
5. teachers graduated from ‘highly selective’ undergraduate institutions. 
 
As one of the researchers on that project, I participated in the recruitment of potential 
participants; identifying the general time frame for the observations to ensure that 
matched participants would be observed teaching more or less the same content; and 
played a minimal role in the training of the observers. 
Based on a power analysis, a total of 36 teachers were required to detect an effect size 
of 0.5 with three groups of teachers.  However, due to the paucity of first- and second-
year teachers serving students in grades one through six, the third group—i.e. teachers 
who had no formal teacher preparation —was abandoned.  Compromises also had to be 
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made in terms of the size of the sample as the number of teachers who consented to 
participate was below that which was indicated by the a priori power analysis.  Instead, 
the original study was conducted based on a sample of 22 first- and second-year teachers 
who consented to participate.  The final group of teachers was prepared through the same 
two pathways examined in this study: a private, school of education route and a district-
based, residency teacher preparation program. Despite these adjustments, the study 
yielded valuable results.  The students’ test results were analyzed to determine the extent 
to which their learning increased after the lesson, and the degree to which the pupils’ test 
scores varied based on the pathway through which teachers were prepared. That 
investigation found that students of both groups of teachers performed similarly. No 
statistically significant differences were found in the performance of pupils of teachers 
from the school of education program compared to teachers prepared through the district 
program (Pedulla, Salomon-Fernandez, Mitescu, Jong, & Cochran-Smith, 2006). Further 
analyses found no differences in pupils’ test scores based on teachers’ years of 
experience. In other words, pupils of first-year teachers performed as well as those of 
second-year teachers. 
While the first study focused on pupil outcomes, the current investigation focuses on 
the relationship between school demographic variables, teaching pathway, and teachers’ 
instructional practices in the classroom. This research investigates two core questions: 1) 
What is the relationship between school context and the use of reformed teaching 
practices by novice teachers from the two teaching pathways? and 2) What is the 
relationship between teacher preparation program and reformed teaching?  Contrary to 
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the growing trend to define teacher effectiveness in terms of  pupils’ standardized 
assessment results, this dissertation defines effective teaching in terms of using reformed 
teaching practices that embody a constructivist approach and seek to integrate students’ 
cultural and experiential knowledge as part of the instructional process.  This definition 
of reformed teaching also includes a social justice dimension assessing the teacher’s 
ability to provide all students, regardless of race, gender, and socioeconomic status, with 
rich learning opportunities in a fair and just environment that promotes cooperation 
between teachers and students. 
This current study expands the initial study in that it investigates additional 
factors that impact teachers’ classroom practices.  Although teaching pathways and years 
of experience, investigated in the original study, are important variables that can help 
explain differences in classroom practices, urban, public school teachers’ work in 
environments that are increasingly challenging. These challenges are reflected in the 
socioeconomic homogeneity of the schools and their often low performance on 
standardized tests. Many urban public schools serve a majority of low-income students. 
They tend to have higher proportions of LEP students, special needs students and are also 
racially homogeneous (Haycock, 2001; Perryman, 2006; Ziebarth, 2004).  The 
characteristics of the school affect teachers and their practices.  They may serve to bring 
teachers together to revise curricular and pedagogical approaches in efforts to shed an 
underperforming label, or they may demoralize teachers and lead them to narrow the 
curriculum and teach to the test (McQuillan & Salomon-Fernandez, 2008).  
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This chapter outlines the research design, presents the sample in the context of the 
larger population, describes the two teacher preparation programs being compared, and 
the methods for analyzing the data, as well as the planned analyses.  It also 
operationalizes the term reformed teaching by specifying the domains of behaviors that 
are examined to make a finding regarding teacher effectiveness.  Lastly, this section 
draws from the literature review to contextualize this specific study and explain how the 
analysis of contexts as they influence teachers’ classroom practices were conducted. 
Population and Sample 
This study considers two teaching pathways, a private university-based school of 
education preparation program and an urban school district residency program.  From the 
literature review in the previous chapter, it was clear that one of the limitations of the 
existing research comparing teaching pathways is the tendency to simply group them as 
traditional and alternative, despite differences that may exist in terms of the curriculum, 
mission, and purpose within the two teacher preparation program groupings.  Critics of 
this research are increasingly calling for more descriptive information when comparisons 
between and within pathways are made (Zeichner & Conklin, 2005). This section and the 
subsequent chapter demonstrate how this study attempts to respond to these calls.  
In the state where the research took place, potential teachers have 66 options for 
teacher preparation (the state’s Department of Education, 2007).  The private university is 
one of 58 such choices for teacher candidates.  The district-based program is one of eight 
alternate teaching pathway programs in the state. The population of interest for this study, 
however, is all first and second year teachers from the university and the district-based 
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teacher preparation programs employed in the local urban school district using the 
Connected Math or Investigations curriculum in grades 1 through 6 during the 2006-2007 
academic year.  In the urban school district targeted in this study all regular elementary 
and middle schools use those two mathematics curricula.  Charter and pilot schools 
within the district were allowed to use any mathematics curriculum they choose.   
In the 2006-2007 school year, a total of 14 first-year teachers who graduated from 
the university were hired by the urban school district to teach mathematics (and other 
subjects at the elementary level) in 1st through 6th grade.  Seven second-year teachers 
from the university were teaching in the district in the same grade span during the 2006-
2007 school year.  That year, the school district hired 11 first-year teachers from the 
district-based pathway in the 1st through 6th grade range.  Seven second-year teachers 
from the district-based teacher preparation program were employed teaching 
mathematics.  There was one teacher who was in both categories, having completed an 
undergraduate degree in teacher education at the university as well as a Master’s degree 
in the district-based residency program.  This teacher could not be uniquely categorized 
and was therefore excluded from the study.  This brought the total population of interest 
to 37, with 20 teachers from the university-based and 17 teachers from the district-based 
teacher preparation programs. 
A convenience sampling method was used to recruit participants for the study. 
Recruitment efforts yielded 13 teachers from the university-based teacher preparation 
program and 9 from the district-based.  These numbers represent 59% of the total 
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population, 65% of the university-based teacher education program and 53% of the 
district teacher preparation program. 
Program Description 
University-based Teacher Preparation Program 
 The program description here draws heavily from the previously cited larger 
study associated with this investigation (Pedulla et al., 2007). This section is intended to 
provide a comprehensive picture of each of the programs.  It also calls attention to the 
characteristics that make the programs suiTable for comparison.  Both the university-
based and district-based program are located in New England. The university-based 
teacher preparation program is housed in a medium-sized private university and awards 
teacher education degrees at both the undergraduate and graduate levels.  At the 
undergraduate level, the university is a highly selective and highly ranked program 
catering to full-time, traditional aged students who are generally in the top 10% of their 
high school graduating class.  In 2006, 60% of the program’s 260 graduates were 
graduate students and 40% undergraduates.  Of the graduate students, 15% did not apply 
immediately upon completing their undergraduate studies.  Hence, some of the graduate 
students may be career-changers, while others may be seeking a Master’s degree to meet 
permanent certification requirements. Consistent with the demographic of teachers in the 
United States (Zumwalt & Craig, 2005), the university-based program’s enrollees were 
83% White and also 83% female in 2006.  In 2006, the full-time cost of the university 
program was $35,000 per annum for tuition only at both the undergraduate and graduate 
levels. 
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The university-based program’s mission is to prepare teachers to teach for social 
justice and improve education at both the elementary and secondary levels.  In addition to 
elementary and secondary education, students in the university-based program, may also 
specialize in early childhood, special needs, reading and literacy, or major in another arts 
and science discipline. Some specializations, however, are only available at the graduate 
level. At the university-based institution, the program requirements vary depending on 
whether the teacher education candidate is at the undergraduate or the graduate level and 
the specialization chosen. Because there is greater overlap between the elementary and 
early childhood programs at both the undergraduate and graduate levels and because the 
teachers in this study primarily teach at those grade levels, this section focuses on those 
two programs. The programs each require that candidates take two or three foundational 
courses.  The early childhood specialization requires three additional methods courses 
focused on literacy and mathematics; the elementary program calls for five methods 
courses encompassing every major content area.  In addition, at the undergraduate level, 
the programs require a minimum of two courses focused on child development and 
learning and one course on teaching pupils with special needs and diverse learners.   
Fieldwork requisites vary slightly for undergraduates compared to graduate-level 
candidates.  Undergraduates are required to complete three semesters in a pre-practicum; 
only one semester is required for graduate-level candidates.  Under the supervision of a 
cooperating teacher and a university supervisor, pre-practicum candidates work one day a 
week in a school teaching at least two lessons over the course of each pre-practicum 
semester.  As part of their pre-practicum, candidates also work one-on-one with a pupil 
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with special education or limited English proficiency.  In addition, undergraduate and 
graduate candidates must complete an inquiry project and an evidence portfolio in order 
to graduate.  The inquiry project is designed to help teacher candidates investigate the 
effect of a chosen instructional method and its impact on pupil learning.  The project 
consists of teacher candidates asking a question based in their practicum experience, 
collecting and analyzing data, and discussing the project’s implications for instruction 
and pupil learning as part of a research paper.  For their evidence portfolio, teacher 
candidates collect samples of their teaching experience, including lesson plans, pupil 
work, others’ evaluations of their teaching, and candidates’ own reflections in ways that 
model each of the state department of education’s professional teaching standards. Once 
they graduate, the university provides mentoring and induction throughout the first three 
years of teaching. 
District-based Teacher Preparation Program 
 The district-based residency program aims to prepare and retain teachers in the 
urban school district.  This program also places emphasis on teaching for social justice.  
It is also a highly selective program with only 16% of applicants (66 out of 425) admitted 
in 2006 for the following academic year.  Over the last three years, the program has 
increased its capacity significantly.  During its first two years—the period during which 
this study took place—the program admitted 12 teachers in its first year, 25 the second 
year, which are the two years during which the study was conducted. Candidates are 
required to have earned an undergraduate degree prior to enrolling.  Most candidates 
come from highly selective colleges and universities.  About half of the teacher 
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candidates are people of color and many candidates are mid-career changers.  Nearly 
50% of the candidates specialize in math or science at the middle or high school level.  
The district-based program is a 13-month program culminating in a Master’s 
degree.   Although tuition for the program is $10,000, the full amount is forgiven upon 
completing three years of full-time employment in the local school district; participants 
receive a $10,900 stipend during their teacher preparation. The program uses a medical 
residency framework in which teachers follow an intense curriculum that merges 
coursework with fieldwork.  Under the supervision of a mentor teacher, candidates of the 
district-based program complete a practicum lasting a full academic year, teaching four 
days a week and assuming 50% of the of the teaching load.  These teacher candidates 
complete their coursework after school and all day on Fridays.  In general, courses are 
taught at one of the public schools in the district by graduate students and practitioners 
hired through a local public university.  Their coursework consists of four foundation 
classes, six subject-specific or methods courses, and eight courses on teaching diverse 
learners. Similar to the university-based candidates, district teacher candidates must also 
complete a culminating project—a final portfolio.   The district candidates’ portfolio 
project, much like their university counterparts, is a collection of theirs and their pupils’ 
work produced during their teaching residency.  It also includes their mentor teachers’ 
evaluation of their teaching performance.  Also, like its university counterpart, this 
pathway provides mentoring and induction throughout the first three years of teaching. 
  From these descriptions, it is evident that the two programs share many common 
characteristics that enhance their suitability for comparison. At the same time, these 
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common characteristics may make it difficult to find statistically significant differences 
in the effectiveness of teachers from each group.  Both programs explicitly prepare 
teachers to teach for social justice.  They are both highly selective.  Both the university 
and district-based program require candidates to have field experience as a graduation 
requirement. The compilation of an evidence portfolio is a graduation requirement for 
both programs.  Lastly, both the university and district-based teacher preparation program 
provide mentoring and induction for graduates during the first years of teaching. Figure 1 
was constructed by two of the researchers from the first study and visually captures the 
similarities and differences between the two teacher preparation programs (Jong & 
Mitescu, 2007). 
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Figure 3.1 
Comparison of school of education and district-based program attributes 
 School of Education District-based Program 
1. mission, goals 
The School of Education (SOE) endeavors to improve the 
human condition through education. 
• We pursue this goal through excellence and ethics in 
teaching, research, and service.  
• We prepare undergraduate and graduate students to 
serve diverse populations in a variety of 
professional roles - as teachers, administrators, 
human service providers, psychologists, and 
researchers.  
• Through research, we seek to advance knowledge in 
our respective fields to inform policy and improve 
practice. As teachers, scholars, and learners, we 
engage in collaborative school and community 
improvement efforts locally, nationally, and 
internationally.  
• What unites our diverse work is the underlying 
aspiration to enhance the human condition, to 
expand the human imagination, and to make the 
world more just.  
 
 
The mission of District-based Teacher Preparation (DTP) is 
to recruit, prepare and sustain excellent teachers in and for 
the Urban school district.  DTP is in the midst of an 
aggressive scale-up plan.  Having prepared cohorts of 12, 
36 and 48 teachers, DTP is currently preparing 65 teachers 
in SY2006-07 and plans to grow to prepare 120 teachers in 
SY2008-2009, which represents an estimated 30% of the 
total teachers Boston will hire. 
The District-based Teacher Preparation is a one-year urban 
teacher preparation and certification program developed as 
part of Boston's aggressive commitment to improving 
instruction in every classroom. During the 13-month 
program, Teacher Residents co-teach with a Mentor 
Teacher in one of Boston's most effective public schools, 
take coursework facilitated by exceptional teachers and 
university faculty, and receive $10,000 during their year of 
service to a school. Teacher Residents earn a Massachusetts 
Initial Teacher License and a master's degree in education 
from the University of Massachusetts/Boston, and work 
toward dual licensure in Special Education. 
 
2. course 
requirements 
* indicates an undergrad requirement 
Elementary~ 
Foundations courses: 
   -     Social Contexts of Education 
   -     Inquiry Seminar 
   -     Curriculum Theories and Practice 
 
13 months of coursework 
Courses are taken one-two afternoons a week for three 
hours (Monday through Thursday), and on Friday from 
8am-4pm (excluding holidays). Courses are also taken 
during the summers before (2 month summer institute 
component I) and after (1 month summer institute 
component II) the academic year 
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Subject-specific (methods courses): 
- Teaching Math and Technology 
- Teaching Social Studies and Art 
- Teaching Reading 
- Teaching Language Arts 
- Teaching about the Natural World 
 
Learning and child/adolescent development: 
- Child Developmental Psychology 
- Family, School, and Society * 
 
Preparation to teach diverse learners (SPED, racially, 
ethnically, linguistically diverse students): 
- Instruction of students with special needs and of 
diverse learners 
- Teaching Bilingual students (optional) 
- Bilingualism, Secondary Language and Literacy 
Development (optional) 
 
Early Childhood~ 
Foundations courses: 
   -     Social Contexts of Education 
   -     Inquiry Seminar 
 
Subject-specific (methods courses): 
- Teaching Math and Technology 
- Teaching Reading 
- Teaching Language Arts 
 
Learning and child/adolescent development: 
- Child Developmental Psychology 
- Family, School, and Society * 
- Early childhood Learning and development 
 
Preparation to teach diverse learners (SPED, racially, 
ethnically, linguistically diverse students): 
Elementary 
Foundations Courses: 
- The teaching profession: self and context 
- Building a culture of achievement 
- Teaching for understanding/Curriculum design and 
assessment 
- The skillful teacher 
Subject-specific courses (methods courses):   
- Mathematics I 
- Mathematics II 
- Foundations in literacy 
- Teaching reading and writing; Assessment and 
Instruction 
- Literacy across content areas 
- Integrated Curriculum: Teaching Science and 
Social Studies 
 
Learning and child/adolescent development: 
 
Preparation to Teach diverse learners: 
- Community; neighborhoods; families; schools 
- Democracy, power and language in the school 
district. 
- Family partnerships and achievement 
- Sheltered English Immersion 
- Understanding learners/curriculum: Universal 
design for learning 
- Introduction to SPED: IEP’s and categories for 
disabilities 
- Inclusionary Education 
- Assessment for Special Needs 
Middle School 
Foundations Courses: 
- The teaching profession: self and context 
- Building a culture of achievement 
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- Instruction of students with special needs and of 
diverse learners 
- Teaching process and content in early education 
- Language acquisition model/intro to speech 
 
Moderate Disabilities~ 
Foundations courses: 
- Inquiry Seminar 
- Social contexts of education 
- Educational Assessment 
- Behavior management 
 
Subject-specific (methods courses): 
- assessment and instruction for students with reading 
difficulty 
 
Learning and child/adolescent development: 
- Human development and disability 
- Teaching and learning strategies 
- Instruction of students with special needs and of 
diverse learners 
 
Preparation to teach diverse learners (SPED, racially, 
ethnically, linguistically diverse students): 
- language acquisition model 
- intro to speech and language disability 
 
Culminating Project/Capstone Experience: 
  - Inquiry 
  - Evidence Portfolio 
 
- Teaching for understanding/Curriculum design and 
assessment 
- The skillful teacher 
Subject-specific courses (math only):   
- Preparing to teach mathematics 
- Teaching mathematics 
- Literacy across content areas 
- Literacy across the curriculum 
- Curriculum connections across content in the 
middle/high school 
Learning and child/adolescent development: 
- Adolescent Psychology 
Preparation to Teach diverse learners: 
- Community; neighborhoods; families; schools 
- Democracy, power and language in the school district 
- Family partnerships and achievement 
- Sheltered English Immersion 
- Understanding learners/curriculum: Universal design 
for learning 
- Introduction to SPED: IEP’s and categories for 
disabilities 
- Inclusionary Education 
- Assessment for Special Needs 
 
Culminating Project: 
- Teaching Portfolio 
“The fieldwork and coursework culminate in a final 
teaching portfolio that provides evidence that 
Residents have demonstrated competence in all eight 
Dimensions of Effective Teaching. Successful 
completion of all portfolio entries is a DTP 
graduation requirement. Each resident must present 
their work to a portfolio panel of colleagues, 
educators, and community members. Residents also 
present segments of their portfolio in January.”  
 
- 58 - 
 
3. field  
    placements 
 
Undergrads~ 
- 3 pre-practicum (1 sophomore yr., 2 junior yr.) 
- 1 full-practicum (senior yr.) 
 
Grads~ 
- 1 pre-practicum (fall) 
- 1 full-practicum (spring) 
 
Pre-practicum:  
September – November: Residents are in classrooms full-
time Monday-Thursday, actively involved in the classroom 
routine.  
First Full Lead Teaching Week:  
To be completed by mid-November. Residents plan and 
execute a series of four full continuous lessons 
Practicum 
Mid-January-June: Gradual release of responsibility to the 
resident in the classroom of their mentor. The resident 
teaches everyday (apx. 50% of the teaching load). The 
resident is also required to teach two curriculum units. 
 
Resident must meet for at least 2 hours/week with mentor 
Mentors fill out monthly assessments of a Resident’s 
teaching 
4. demographics 
 
Undergrads~ 
 
Grads~ 
 
Teachers of color: 49% of graduates 
                              53% of current cohort 
Mid-career changers   
50% math/science teachers for middle/high school 
5. admissions  
    information 
 
Admission to School of Education has become 
increasingly competitive as more students with superior 
academic records, intellectual curiosity, and scholarly 
promise continue to apply. For the class of 2010, there 
were 26,500 applications for 2,250 places in the four 
undergraduate divisions. 
Although no minimum test score or class rank has been 
established, the Committee on Admission pays particular 
attention to students who have performed well in a 
demanding college preparatory curriculum, especially one 
that involves honors and AP courses. The Undergraduate 
Admission Office recommends that this program include 
four units of English, social science, mathematics, foreign 
language, and laboratory science. 
The majority of incoming freshmen to the University 
BA/BS required 
“Highly selective” (300+ applications for 55 slots) 
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have achieved consistently high grades in their secondary 
schools and rank comfortably within the top 10 percent of 
their graduating classes. Competitive standardized test 
scores also have a bearing on the selection process. The 
test scores for the middle half of the class of 2010 ranged 
from 1900 to 2100 on the SAT I, and 27 to 31 on the 
ACT. 
In selecting students, the Committee on Admission looks 
for demonstrated evidence of academic ability, 
intellectual curiosity, strength of character, motivation, 
creativity, energy, and promise for personal growth and 
development. The Committee also carefully considers 
recommendations by counselors and teachers, the 
required personal statement and extracurricular activities. 
Requests for financial aid do not affect decisions on 
admission.  
6.  certification 
 
MTEL~ 
The Lynch School of Education does not require its students 
to take the Massachusetts Tests for Educator Licensure and 
does not make passing the MTEL a requirement for program 
completion. Those institutions that do require students to 
pass the MTEL in order to complete a program will have a 
"100%" pass rate, as all “program completers” will by 
definition have passed. 
 
Licensure~ 
Massachusetts 
MTEL Registration packets are available in the Practicum 
Office and online at http://www.doe.mass.edu/.   All 
students receive this packet and an explanation of licensure 
at the endorsement meeting with the Director. 
All students are required to register for and pass the 
MTEL for Massachusetts licensure.   More information 
can be obtained from the MTEL Information and 
Resource Guide by stopping by the practicum office in 
Campion 106 or downloading the document below.  
- Residents may only be admitted to the practicum once 
they have passed both the Communications &  
 Literacy and content area portions of the MTEL 
- Content area licensure (DTP is an approved licensure 
program) 
- Residents must complete the requirements of the PPA 
(Pre-Service Performance Asssessment) of the state of 
Massachusetts over the course of the year.  
- Possible dual license in special education (over two years) 
- Master’s degree from the local partner university 
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Out-of-State Licensure 
Students will receive a copy of out of state procedures at 
the endorsement meeting.  Packets are also available in 
the Practicum Office. Reciprocity for licensure in other 
states means the states honor the teacher education 
training. Students may still be required to take another 
test to meet state license requirements. The National 
Teacher Exam or Praxis is a typical exam required in 
other states. 
 
 
7.  mentoring/ 
     induction 
The BC TNE induction initiative, Project SUCCESS, 
provides support for teacher candidates in their last semester 
of teacher education program and for graduates of this 
program in their first years of teaching.  The Project 
SUCCESS model is built on the view that teacher candidates 
and practicing teachers require different types of support as 
they progress in their careers.  Still, this developmental 
model has a unifying goal – to inspire new teachers to 
commit to teaching as a career and to become teacher 
leaders in their own classrooms and in their school districts.  
Four year program—Induction support into first three years 
of full-time teaching 
8.  tuition 
expenses   
Undergrads~ 
- $33,000 
Grads~ 
  -      $35,000 (approximately) 
 
$10,000 stipend 
Master’s degree paid for with AmeriCorps Ed award 
$10,000 loan for DTP tuition. Tuition is fully forgiven after 
three years of service in the school district.  
Adapted from Jong & Mitescu, 2007 
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Study Design 
This investigation uses an observational comparative design. It makes use of both 
quantitative and narrative data. It is comparative in that it focuses on differences in trends 
and patterns of classroom behaviors of teachers from two teacher preparation pathways 
and seeks to make some judgments about two groups based on the data analyzed. A 
large-scale experimental design with teacher hopefuls randomly assigned to one of the 
two teaching pathways, and also randomly assigned to schools within the district would 
yield the most conclusive results about how effective each pathway is in preparing 
teachers to use reformed practices in the classroom. In social research, this type of design 
is impossible to implement as it is both costly and raises a host of ethical questions.  In 
this specific instance, because the school district hired so few teachers with no prior 
teacher preparation, that group had to be eliminated from even the initial study.  In that 
study and this dissertation, the number of teachers available was few and the number who 
consented to participate was even fewer to allow for a meaningful matched-triplets 
design.  Moreover, random assignment would not be feasible in this context. 
Although an observational comparative design, as this study uses, does not allow 
causal inferences to be made, it does provide enough data to learn what novice teachers 
are doing in the classroom and how that might relate to their preparation.  Moreover, this 
study is concerned with naturally occurring, real-life classroom practices, and not 
necessarily its laboratory version. Short of the experimental design which would not be 
feasible in this setting, this research is instructive in the patterns and trends it may reveal 
about the instructional practices of first and second year teachers in an urban district. 
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The data on teacher participants were collected by independent and trained 
observers using a double blind system, meaning that the observer did not know the 
teacher education pathway of the teacher being observed nor were they informed of the 
purpose of study or the research questions. Although the teachers did know the purpose 
of the study and its research questions, they did not know the observers’ institutional 
affiliation. Each of the 22 teachers in this study was observed twice and observations 
lasted about an hour. The observations of teachers’ classroom behavior focused on the 
design of the day’s lesson and its implementation.  
The outcome of interest is reformed teaching which was measured using an 
amended version of the Reformed Teaching Observation Protocol (RTOP+).  Reformed 
teaching was measured through a continuous variable that is the sum of the items that 
make up the RTOP+.  Each of the instrument’s 31 items was measured on a five-point 
Likert scale ranging from 0 to 4.  The value of the total score determines whether a 
teacher’s classroom practice can be considered reformed. (A more thorough discussion 
on this can be found in the instrument section of this chapter). The instrument is also 
designed to collect written descriptive information about the classroom teaching and 
other events occurring during the observation.  
Due to the reduced size of the sample, a power analysis was undertaken for this 
dissertation. Power is the probability of rejecting the null hypothesis when it is false.  In 
other words, power is the probability of correctly detecting a difference in the sample 
means if a difference exists in the population parameters.  The values for power range 
from 0 to 1 with 0.8 or higher being desirable.  The higher a study’s power, the more 
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likely it is to detect small differences in the sample means.  The power analysis for this 
current study was conducted using the software G*Power.  With a significance level,α , 
of 0.05 and two samples of 13 and 9, the power of the study to find a significant 
difference in the mean reformed scores of the two independent samples with an effect 
size of 0.5 using a t-test, is 0.61. As described later in this chapter, the analyses will make 
use of non-parametric procedures in computing differences between groups. Using 
similar parameters (i.e., α = 0.05, and effect size of 0.5) for a non-parametric Chi-Square 
test with two degrees of freedom, the power was computed to be 0.54 which is on the low 
side. This is not surprising given the small sample size. 
Instrumentation 
 
Original RTOP  
 
The Reformed Teaching Observation Protocol (RTOP) was chosen jointly 
between the university and district teacher preparation programs, because it is aligned 
with the school district’s reform-oriented mathematics curriculum, the Investigations and 
Connected Math Project (CMP), used in grades 1 through 6.  This instrument to measure 
teachers’ classroom practices was created as part of an initiative funded by the National 
Science Foundation that established 22 Collaboratives for Excellence in Teacher 
Preparation across the country to improve elementary and secondary teacher education in 
the areas of mathematics and science (Piburn et al., 2002).  As such, the RTOP 
instrument development team in Arizona included faculty from those disciplines, as well 
as from curriculum and instruction, measurement, and the broader liberal arts subjects. 
Grounded in the National Science Education Standards and National Council of Teachers 
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for Mathematics principles, this criterion-referenced instrument was designed to be 
standards-based, inquiry oriented, and student centered (Sawada et al. 2002).   
The RTOP consists of 25 items that evaluate teachers based on observations that 
fall into three broad categories: 1) Lesson Design and Implementation; 2) Content; and 3) 
Classroom Culture (Sawada et al. 2002).  It uses a five-point scale that ranges from 0 to 
4, with 0 being never occurred and 4 being very descriptive. To date, the original RTOP 
has been used in six published studies and five dissertations. 
The first scale, Lesson Design, includes items intended to measure not only the 
design and sequence of the lesson, but also the degree to which it acknowledges and 
respects students’ prior knowledge and preconceptions. The classroom is viewed as a 
learning community where student exploration and investigation drive the content and 
delivery of the lesson. The Content category is broken into two sub-categories: a) 
Propositional Knowledge that focuses on pupils’ conceptual understanding of the lesson, 
the teacher’s grasp of the subject matter, and connections made to other disciplines and 
real-world application; and b) Procedural Knowledge, which emphasizes the degree to 
which the lesson intellectually stimulates pupils. The items assess the command of the 
subject matter through focus on elements of abstraction, theory building, and application 
to the real world and other disciplines.  They also evaluate the degree to which students 
assess procedures through critical thinking and employ multiple ways of representing 
phenomena (e.g. manipulatives, models, graphs).  Additional items measure the extent to 
which students are aware of their cognitive processes and challenge each others’ ideas 
and hypotheses. The third category, Classroom Culture, is also divided into two sub-
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categories: Communicative Interactions and Student/Teacher Relationships. Items on this 
scale evaluate the degree to which the teacher’s questions encourage divergent modes of 
thinking; interaction between students; and the means through which students 
communicate their ideas.  This scale also includes items on how much alternative views, 
solution strategies and interpretations are promoted. 
Reliability and Validity 
Through multiple regression and factor analysis the RTOP developers established 
that the instrument was psychometrically sound (Piburn and Sawada, 2002).  Using 16 
paired observations of math and physics instructors by 2 independent observers, the 
instrument designers computed the inter-rater reliability for the entire instrument to be 
high, 0.95.  The authors regressed one observer’s ratings against the others.  Reliability 
estimates, reported in Table 3.1, were also computed for each of the five scales.  
 
Table 3.1  
 Original RTOP scale reliability 
Scale R-Squared 
Scale 1: Lesson Design Implementation 0.915 
Scale 2: Propositional Knowledge 0.67 
Scale 3: Procedural Knowledge 0.946 
Scale 4: Classroom Culture  Communicative Interactions 0.907 
Scale 5: Classroom Culture Student/Teacher Relationships 0.872 
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 Although the reported R-squared values are close to optimal, the authors fail to 
justify why they used regression to calculate reliability.  Regression is a statistical method 
typically used to predict or explain some phenomenon.  For computing inter-rater 
reliability, there are four common methods.  They include the percent agreement index, 
Cohen’s Kappa coefficient, phi, and intraclass correlation.  The percent agreement index 
is a very basic method that compares the percent of observer agreements and 
disagreements. This method, however, has been criticized because it does not take into 
account agreement due to chance, and lacks a value representing zero agreement. 
(Hartmann, 1977 in Towstopiat, 1984). The other major limitation of this method is that 
high frequency behaviors are likely to have superficially high percentage agreement 
values, because the percent agreement index heavily relies on the frequency of the 
behavior being observed and rated. Despite its limitations, it is a measure that explicitly 
assesses the degree to which two or more raters agree. 
Unlike the percent agreement, Cohen’s Kappa and Phi are two chance-corrected 
agreement measures. Cohen’s Kappa is a more robust statistic than simply computing the 
percent agreement as it considers agreement due to chance.  This statistic is obtained 
using the equation below: 
)Pr(1
)Pr()Pr(
e
ea
−
−=κ      (Equation 3.1) 
where 
Pr(a) = observed agreement among raters 
Pr(e) = probability of agreement due to chance 
67 
 
Where there is no agreement among the raters, except what would be expected 
due to chance, .0≤κ   Where perfect agreement exists, .1=κ  The coefficient may also 
have a negative value where the observed agreement is less than the agreement expected 
by chance.  Among the limitations of Cohen’s Kappa is that it does not evaluate statistical 
significance.  In other words, the researcher has no way of knowing whether the observed 
agreement differs significantly from that expected by chance. Moreover, the kappa 
coefficient has no mechanism for differentiating random error from systematic errors. 
This statistic is also useful when there are only two observers.  The lesser known, Fleiss 
kappa, is used where more than two raters are involved. Again, despite its drawbacks, it 
is a metric explicitly designed to measure agreement between two raters, whereas 
regression is not. 
Phi is the correlation between two observers’ responses on the occurrence and 
non-occurrence of a behavior. All of the limitations associated with using the kappa 
statistic apply to the phi.  In addition, if there is no variability between the observers’ 
responses, then phi’s value is undefined. A limited review of conceptual articles on the 
subject of rater reliability points to the prominence of inter-rater reliability and Cohen’s 
kappa as the methods of choice, with kappa appearing more flexible to being amended to 
suit the empirical needs of the research (Janson & Olsson, 2001; Schuster, 2001; Zwick, 
R. 1986). 
Intraclass correlation (ICC) is another widely used reliability index that, unlike 
other measures, can be used with multiple raters. The ICC is a statistic that has varied 
applications in quantitative research including measuring the degree of agreement among 
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multiple raters.  In the case of reliability, this statistic represents the proportion of 
variance between raters over total variance.  This is shown statistically in the equation 
below: 
22
2
WB
B
SS
SICC +=   (Equation 3.2) 
ICC coefficients range between 0 and 1. Values approximate 1 when rater variability is 
low.  An ICC value of 1 is achieved when raters give the exact same ratings to the 
observed phenomenon.  Similarly, a value of 0 is achieved when ratings are at opposite 
extremes.   
Although each of the methods discussed here has its shortcomings, any of them 
would make a better alternative to using regression.  Given that only two raters were 
used, Cohen’s kappa or intraclass correlation would have been a perfectly appropriate 
statistic to use. The R-squared statistic is typically reported to show the percent of 
variance accounted for by regression.  It is computed using the equation below: 
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where 
iY = the observed value of person i on the outcome variable 
Y = the mean of all persons on the outcome variable 
iYˆ  =the predicted value of person i on the outcome variable 
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With simply two raters, the R-squared, in this instance, is the square of the simple 
correlation between the two sets of ratings.  The RTOP’s authors fail to provide a 
rationale for their decision not to use any of the common reliability indices. Using a four-
point Likert scale, to obtain an unfavorable R-squared there would have to be large 
discrepancies in the ratings that observers were assigning.  Regression analysis may not 
be sensitive enough to a one-point difference between the raters.  Moreover, the question 
of agreement due to chance is largely ignored using this method. In examining Table 1, 
however, it is instructive to note the low R-square value reported for the Propositional 
Knowledge scale. It may be that large differences existed there.   
High construct validity was reported by measuring the extent to which 
performance on each of the individual subscales predicted overall performance, or the 
total score.  The patterns observed were similar to those with the inter-rater reliability.  
The values were quite high with Propositional Knowledge being the least strong predictor 
once again. 
Table 3.2 
R-squared values for individual RTOP scale 
Scale R-Squared 
Scale 1: Lesson Design Implementation 0.956 
Scale 2: Propositional Knowledge  0.769 
Scale 3: Procedural Knowledge 0.971 
Scale 4: Classroom Culture--                 
Communicative Interactions 0.967 
Scale 5: Classroom Culture--                
Student/Teacher Relationships 0.941 
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 Consistent with using regression as a measure of reliability, there are some 
limitations with using this method for assessing construct validity. Carmines and Zeller 
(1979) define construct validity as being “concerned with the extent to which a particular 
measure relates to other measures consistent with theoretically derived hypotheses 
concerning the concepts (or constructs) that are being measured.” (p.23). Thus, construct 
validation involves demonstrating the extent to which the instrument reflects the theory 
upon which it is based. Carmines and Zeller see the process of construct validation as 
having three explicit steps.  The first step is the specification of the theoretical 
relationship between the concepts that make up the construct.  The second is an 
examination of the empirical relationship between the measures of the concept.  Lastly, 
construct validation involves interpretation of the empirical evidence to demonstrate how 
it clarifies the construct. 
 Regression analysis is limited in its ability to make theoretical inferences about 
the construct, if one uses the above definition of construct validity.  Regression analysis, 
as the authors use it, shows the degree to which performance on one scale predicts the 
total score, but not how the scales themselves explain the theory behind the RTOP total 
score, the measure of the reformed teaching construct.  The construct validity for the 
RTOP+ instrument is found not only in the factor analyses to be discussed shortly, but 
also in the authors’ discussion of the instrument’s purposeful alignment with Piaget’s and 
Vygotsky’s constructivist theory.  Additionally, the instrument’s grounding in the 
National Science Education Standards and the principles and standards of the National 
Council of Teachers of Mathematics provide appropriate evidence of construct validity. 
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Additional construct validity evidence includes the empirical results of the factor 
analysis conducted (Sawada et al. 2002) using 153 classroom observations. Their results 
were favorable showing, in general, high or unique item loadings on the appropriate 
factors.  Overall, the analyses into the psychometric properties and validity of the RTOP 
confirmed that the instrument consistently and reliably measured the intended constructs. 
In addition to assessing the psychometric properties of the instrument, RTOP 
creators also established norms by subject and educational level. Based on data gathered 
from 13 mathematics classrooms, the mean middle school score was 46.8 with a standard 
deviation of 19.0 (Sawada et al., 2002).  Another study by one of the original creators and 
a physics teacher established that: “Any RTOP score greater than 50 indicates 
considerable presence of ‘reformed teaching’ in a lesson” (MacIsaac & Falconer, 2007). 
Although the participants in this study teach in elementary as well as middle schools, this 
guideline provides a standard against which the performance of teachers in this study can 
also be evaluated, in addition to examining them relative to each grouping—university or 
district pathway.   
RTOP+ 
For the larger TNE study and hence this study, an amended version of the RTOP 
was used.  It includes an additional scale focused on measuring behaviors that could be 
characterized as “teaching for social justice.”  The social justice items were designed to 
assess how teachers address the different needs and learning styles of various learners in 
their classrooms, and address issues affecting pupils of different backgrounds. 
Conceptually, they drew from Cochran-Smith’s (2004) Six Principles of Pedagogy in 
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context of teaching for social justice. They are listed below along with a brief description 
of the author’s meaning.  
Principle 1: Enable Significant Work within Communities of Learners 
This principle assumes that teachers embrace the idea that all students have the ability to 
make meaning out of complex ideas and concepts; have high expectations for all 
students; view themselves as change agents; and create a shared sense of responsibility 
within a collaborative community.  
Principle 2: Build on What Students Bring to school with Them—Knowledge and 
Interests, Cultural and Linguistic Resources 
Consistent with the constructivist theory of learning, this principle views part of the 
teacher’s role as integrating and building on the socio-cultural knowledge that students 
bring into the classroom environment to co-construct a curriculum that is multicultural 
and inclusive.  
Principle 3: Teach Skills, Bridge Gaps 
The crux of this third principle is to determine what students bring in terms of prior 
knowledge and skills, link new knowledge to what they already know, as well as help 
them build the skills and bridge the necessary gaps to effectively grasp new concepts and 
skills. 
Principle 4: Work with (Not Against) Individuals, Families, and Communities 
Here, Cochran-Smith emphasizes “drawing on family histories, traditions, and stories as 
well as demonstrating respect for all students’ family and cultural values” (p.73). It also 
means engaging parents, families, and caregivers in students’ learning.  
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Principle 5: Diversify Forms of Assessment 
Here, teachers are encouraged to create alternative and diverse assessment tools that 
center on students’ abilities and skills and make explicit links to the curriculum and the 
instruction they receive  
Principle 6: Make Inequity, Power, and Activism Explicit Parts of the Curriculum 
This last principle encourages teachers to openly discuss issues related to structural and 
institutional inequities. It encourages teachers to model activism, and challenge the status 
quo along with their students  
The behaviors measured under the social justice scale included the teacher’s 
ability to accommodate different skill levels and learners (e.g. male/female, minorities, 
ELL, special education students), demonstrate high expectation of all students, and 
promote an environment that is fair and just.  Teaching for social justice, also meant that 
teachers were assessed on their ability to integrate students’ cultural, linguistic, and 
experiential prior knowledge into instructional strategies and activities when appropriate. 
Cochran-Smith’s six principles are aligned with and complement the underpinning values 
and assumptions of the original RTOP. Thus, the additional items developed were 
consistent with the general constructivist approach of the instrument and teaching for 
social justice. 
The six items in this category were created by members of the TNE study team 
and approved by the district program’s director, to reflect each teacher preparation 
program’s social justice mission.  The items were designed to create an additional scale 
that explicitly addressed teaching for social justice, despite the fact that there were other 
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items related to teaching for social justice in the original RTOP.  The items in the original 
RTOP that the team of researchers identified as related to teaching for social justice were: 
1, 2, 10, 13, 15, 17, 20, and 22.  The specific wording of each item is included in 
Appendix A. 
The rationale for creating an additional set of items was that the intended purpose 
of the original RTOP was not to measure teaching for social justice explicitly, but was 
part of a group of items measuring a related but different construct.  Moreover, the new 
items that were created measured other dimensions of teaching for social justice that are 
not addressed in the original instrument.  As a result, the revised instrument with the 
social justice scale became known as the RTOP+. With this additional scale, the total 
scales for the RTOP+ became six. 
Procedures 
 
Teacher Participant Recruitment 
The sampling frame for this study came from the local district which provided the 
team of TNE researchers with a list of teachers from the university and district programs 
who were hired for the new academic year, as well as teachers from the two pathways 
who were entering their second year of employment. Once identified, potential teacher 
participants were first contacted by someone who knew them during their teacher 
preparation program.  This approach was intended to increase teachers’ likelihood to 
consent to participate in the study.  Potential participants from the university were first 
contacted by the Teacher Education program’s Director of Practicum and Field 
Experiences who briefly described the larger TNE study and encouraged them to e-mail 
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her with questions and to indicate if they were interested in participating.  Those who 
were interested were then contacted by the author.  Participants from the district-based 
program were first contacted by the Director of that program.  Those who were interested 
were also referred to the author.   
Observer Recruitment and Training 
The recruitment of raters was conducted by members of both the university and 
district programs.  Flyers were posted at two universities—the private university in the 
study and another private university with which the district program was affiliated—
soliciting applications from graduate students with three or more years of teaching 
experience. Between the two sites, the pool of applicants numbered 11.  Five were chosen 
based on the number of years teaching and availability to attend training on the RTOP+. 
The author was trained using the RTOP during a summer training session 
conducted by one of the original instrument developers and a physics teacher/professor. 
Experts on the original RTOP instrument from the Education Alliance at Brown 
University and the teacher education and measurement professors who spearheaded the 
writing of the social justice items jointly conducted the initial rater training for the 
RTOP+. There were two core training sessions lasting about eight hours each conducted 
in the fall. Because the observations did not commence until the spring, in late January 
another four-hour refresher training session was held.  One of the objectives of the entire 
training process was that the trainees become proficient in making distinctions among the 
different points on the five-point rating scale for each characteristic being rated. The fall 
training also served as an opportunity to pilot the new social justice items with the raters 
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who would be using them. (The items had been previously piloted with a group of 
graduate students and faculty). By listening to the potential observers’ explanations for 
their ratings on the social justice items, the team gained insight into how the trainees were 
interpreting, using, and applying these new items and the accompanying rubric. The 
items were revised and finalized based on the information obtained during the training. 
Revisions were not substantial.   
To ensure consistency in ratings across raters, reliability estimates were computed 
during the training.  After the first training session in the fall, the inter-rater reliabilities 
were about .85 for the overall RTOP+.  When examined separately, the values were .94 
for the original RTOP, and .77 for the six additional social justice items.  These inter-
rater reliability results were deemed suiTable to allow raters to go on with the 
observations. 
Classroom Observations 
Classroom observations began in February when all schools would be beginning 
new units.  They were originally scheduled to begin in late November; however, because 
some schools were experimenting with a revised version of the curriculum and others 
were administering mid-year assessments at different times in December, they were 
postponed until the second half of the school year.  This affected the number of raters 
available to conduct the classroom observations. In the end, two raters (one male one 
female); one recruited by the university and the other by the district program; conducted 
the independent observations between February and April.   
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The observers scheduled and conducted the teacher observations using a double-
blind method, meaning that the teachers did not know the institutional affiliation of the 
observer and the observers did not know the teacher education program affiliation of the 
teachers they observed. Moreover, the observers did not know until a month after the data 
had been collected that the study was investigating teacher preparation programs. Each 
observation lasted about an hour, depending on the individual school’s schedule.  Each 
teacher was observed twice by the same observer, except for one case where to 
accommodate the teacher’s schedule both observers rated the teacher’s practices on 
separate occasions. With two observations per teacher and a sample of 22 teachers, there 
are a total of 44 observations.   
As part of their observations, the raters included information on student 
demographics for each class.  These were confirmed with the classroom teacher at the 
end of the class to ensure accuracy.  The observers also included information on the 
sequence of events and details of the lesson as implemented.  In most instances, 
additional information about the lay-out and physical descriptions of the classroom are 
included, as well as the observers’ thoughts after observing the entire lesson.  These data 
supplement the Likert-scale ratings from the RTOP+ and are analyzed in the following 
chapter. 
Data Sources and Variables 
Both the narrative and quantitative data in this investigation were collected by 
independent and trained observers using the observation protocol. The narrative data 
consist of narrative descriptive information on the classroom context and the observed 
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lesson, including but not limited to student demographic information, seating 
arrangements, and presence of technology in the classroom. To ensure the accuracy of the 
student demographic information collected, the observers confirmed those data with the 
classroom teacher.  Additional narrative information included thorough descriptions of 
the lessons observed, e.g. lecture style, use of manipulatives, individual and group work 
done as part of the lesson, and student and teacher interactions.  The data also cover the 
sequence of events that took place.  For a number of observations, they also include 
conversations that took place with the classroom teacher after the lesson. These 
conversations generally centered on discussion of activities in which students were 
engaged during the lesson.  
In addition to the classroom teacher data, one hour and a half-long interview was 
conducted with each of the observers immediately after they concluded all the 
observations. This allowed the observers to share their observations on all of the schools 
they visited and teachers whose lessons they observed. In all but one case the same 
observer visited the same classroom teacher twice. In the case of one teacher, in order to 
complete the observations within the established time frame and capture the same lesson 
being taught by other teachers in the same grade, one observer completed the first 
observation and the other, the second.  Each observer was interviewed separately. The 
observers were asked the following question about each teacher in each of the schools 
that they visited: 
1. What was your first impression of the school and the teacher’s classroom?  
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2. Was it your impression that the classroom was a place of learning and a place 
where all students can learn? 
3. Was it your impression that the teacher had adequate supplies and resources in 
general? 
4. Was it your impression that there was a sense of community? 
5. How do you think the classroom culture affected that teacher’s practice? 
6. Do you think the classroom environment fostered, impeded, or had no impact 
on student learning? 
In addition, the observers were given an opportunity to add anything else that they 
wanted about particular teachers, schools, or their general impressions.  
The quantitative data consist of the Likert scale scores on each item that makes up 
the RTOP+ (see Appendix A).  The 31 items are grouped into six scales that include: 1) 
Lesson Design and Implementation; 2) Content: Propositional Knowledge; 3) Content 
Procedural Knowledge; 4) Classroom Culture: Communicative Interactions; 5) 
Classroom Culture: Student-Teacher Relationships; and 6) and Teaching for Social 
Justice. In addition, the study uses a variety of statistics published by the local 
Department of Education on each of the schools. These are percent of low-income, non-
White, percent special education students, and percent LEP students.   
While the primary outcome of interest is the total RTOP+ score, as it determines 
whether a teacher’s classroom practices can be considered reformed, teachers’ ratings on 
the scales are also important outcomes. As such, scale scores were also computed for 
each of the following scales: 1) Lesson Design and Implementation; 2) Content: 
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Propositional Knowledge; 3) Content Procedural Knowledge; 4) Classroom Culture: 
Communicative Interactions; 5) Classroom Culture: Student-Teacher Relationships; and 
6) and Teaching for Social Justice.  These and the total score represent the quantitative 
outcomes of interest. 
Research Questions and Hypotheses 
This dissertation seeks to answer two core questions related to teachers’ 
classroom practices, school context, and teacher preparation, as articulated below. The 
hypotheses associated with each question are also presented below and the specific 
analyses that will be conducted to answer those questions are detailed in the section that 
follows.  
Research Question 1.  What is the relationship between school context and the use of 
reformed teaching practices by novice teachers in this sample? 
Hypothesis 1. The school context variables to be examined include school size, 
proportions of Limited English Proficient (LEP), low income, Special Education 
students, and non-white students.  For the first research question, the hypothesis is that 
large school size, high proportions of LEP and Special Education students, as well as 
high proportions of low income, and racial minorities in schools where teachers’ work 
will be associated with lower levels of reformed teaching. As described in the following 
section, the non-parametric Chi-Square tests are used to test these hypotheses.  There is 
no statistical null hypothesis associated with the Chi-Square test. The hypotheses are 
consistent with the findings of research examining the relationship between various 
demographic variables including family income, racial composition of schools, class size 
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and pupil achievement (Pallardy & Rumberger, 2008; Hanushek, Kain, & Rivkin, 2004; 
Darling-Hammond, 2004; Roscigno, 1998; Anyon, 1997). 
 
Research Question 2. What is the relationship between teacher preparation pathway and 
reformed teaching? 
Hypothesis 2. For this question, the author’s hypothesis is non-directional. Based on the 
literature reviewed in the previous chapter, no pathway has consistently emerged as being 
better. According to the research in this area, it really depends on the larger context of the 
grade taught, the subject matter, and students’ status as receiving regular or special 
education. Hence, the two groups of teachers’ performance on the RTOP+ instrument is 
expected to be the same, as indicated below with SOE indicating school of education and 
DTP alternative pathways. Since this hypothesis will be tested using a non-parametric 
test that utilizes mean ranks instead of means, the statistical statement is listed in those 
terms. 
ATErankMeanSOErankMean UUH =:0    
ATErankMeanSOErankMeana UUH ≠:     
 
The hypothesis for each question is grounded in the findings of previous research. 
The following section addresses the specific analyses that will be undertaken and how the 
data—narrative and quantitative—will be used to answer the questions posed. 
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Data Analysis 
 
This section explains in detail the core analyses that were conducted in order to 
answer the questions posed previously. The data analyzed for this study fall into two 
categories: teacher and school.  The teacher data consist of two sets of 31 Likert-scale 
ratings per teacher and written descriptions of two classroom observations collected using 
the RTOP+ instrument.  The school characteristic data include: percent Limited English 
Proficient, low income, special education, and percent non-White students.  The specific 
analyses that will be conducted are organized by research question. They are intended to 
provide as complete a picture as possible of the teachers and the schools in which they 
teach and appropriately investigate the relationship between teaching pathways, school 
characteristics, and teaching effectiveness defined in terms of reformed teaching 
practices.  
Research Question 1.  What is the relationship between school context and novice 
teachers’ reformed teaching practices? 
Using the frequency distributions for the school context variables: school size, 
proportions of Limited English Proficient (LEP), low income, Special Education 
students, and non-white students, two or three levels of that variable consisting of low 
and high or low, medium, and high were created.  This was done for each of the two 
observations separately, and for the mean of the combined results from both observations. 
The number of levels depended on the frequency distribution and the spread of the values 
for each variable separately. Once the new categorical variables have been created, a Chi-
Squared test of association analysis was conducted to assess the relationship between the 
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levels of the school context variables and the total RTOP as well as RTOP+ scores. Chi-
square is a non-parametric statistical technique applied to nominal and ordinal level data 
that, in this case, allowed me to measure the relationship between different levels of one 
variable compared to those of another variable. Given the small size of the sample, the 
Chi-squared technique is appropriate for measuring the association between the three 
levels of each of the school context variables and those of the RTOP+ instrument. 
 Chi-squared analyses are well suited for this research question and to test the 
related hypothesis because it can be used to examine differences between categorical 
variables using frequencies or proportions (Glass & Hopkins, 1995). It assumes that the 
observed frequencies are independent of one another. The Chi-squared statistic is 
obtained by dividing the sum of squared differences between the expected and observed 
frequencies by the expected frequencies. That value is then compared to the critical 
value. The researcher’s decision to retain or reject the null depends on whether the 
obtained or critical value is greater.  
In addition to these analyses, using the observed frequency distributions for the 
RTOP+ scores, low, medium, and high categories were created, similar to those of the 
school demographic variables. New categories were created for each observation 
separately and for the average of the two observations. Chi-square analyses were 
conducted to assess the relationship between the school context variables and those of the 
original RTOP instrument.  Moreover, descriptive information on the schools and 
teachers’ performance on the original RTOP and RTOP+ were provided overall and for 
each scale of the instrument.  
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Research Question 2. Is there a significant relationship between teacher preparation 
program and reformed teaching? 
This question will be addressed using the Mann-Whitney U Test. This is a non-
parametric alternative to using the t-test in cases when testing differences between two 
independent groups with very small sample sizes, as is the case in this study. Rather than 
using the mean, the Mann-Whitney U test uses ranks and makes no assumption about the 
normality of the population distribution (Norusis, 2006). The U statistic, which can be 
computed using the SPSS statistical software, would record the number of times an 
observation from the smaller sample size is smaller in value than the observation from the 
larger group. Next, the mean rank for each group is determined. Using the mean ranks a 
U value is computed for each group. The lower U value becomes the U test statistic 
which is then compared to the critical value. Depending on which is greater, I would 
retain or reject the null hypothesis. Consistent with the previous analyses, the relationship 
will be assessed using the values recorded for each observation separately and for the 
mean values of the two observations. 
 The narrative information collected as part of the RTOP+ observation and 
interviews with the observers were used to supplement the quantitative analyses. The 
narrative data were analyzed to determine whether similarities or differences exist in the 
classroom practices of teachers from the school of education versus those from the 
district-based program. The data collected as part of the RTOP+ observations was first 
grouped by teacher preparation program. Next, patterns in the behaviors and practices 
from the observations for teachers from each pathway was grouped according to the 
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most relevant scale of the RTOP+.  Here, particular attention was paid to the frequency 
of certain behaviors to determine whether that behavior was consistent across all or 
most of the observations or whether it was an atypical behavior. These were then 
summarized, and atypical behaviors were separated from common behaviors.  The two 
groups of behaviors from each of the scales were then compared to determine where 
similarities exist and what differences there are between the instructional behaviors of 
the two groups of novice teachers.  
Analysis of interviews with the observers followed a similar pattern, where I 
first grouped the answers given about each teacher according to their teacher 
preparation program. I subsequently identified patterns and differences. The interview 
data will be used primarily to supplement the quantitative demographic profile of the 
schools in which teachers from this study work by providing a narrative description of 
the schools based on the perspective and experiences of the observers. 
Limitations 
 
Although this study benefits from using an observational comparative design, a 
double-blind data collection system, and a psychometrically-sound instrument that has 
been used in a number of previous studies, it also has its limitations. A methodological 
limitation is the unequal and small sample size of the individual pathways.  Teachers 
from the private university-based pathway number 13, while there are only 9 district-
based participants.  The overall sample size is a limitation of this study. The previous 
discussion on power pointed out how small sample sizes adversely affect a study’s 
power.  
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Although the sample of teachers represent over 50% and 60% respectively of the 
total population for the district and university-based teacher preparation programs, this 
study does not have a large enough sample to allow for more sophisticated and robust 
data analysis. The small sample size also limits the generalizability of this investigation. 
The inferences and conclusions made will be limited to the small group of teacher 
participants under study. 
As an observational investigation, this study can only measure the association 
among pathway, school context, and reformed teaching practices.  An experimental study 
would be suiTable for investigating causal relationships. However, in educational 
research random assignment is seldom possible and is usually ethically questionable. The 
participants in this study were self-selected. The limitation of this is two-fold.  The 
classroom behaviors of teachers in this sample may not be representative of the 
populations from which they were drawn. The schools in which the participants in this 
dissertation teach may also vary systematically from those in which the larger 
populations are employed.  
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Chapter 4  
RESULTS 
In this chapter, I report the analyses detailed in Chapter 3. The current chapter 
begins with a profile of the schools in which the teachers in the study worked. While 
most of this consists of basic descriptive statistics, where relevant, additional interview 
data from the observers are integrated to provide a more complete description of the 
schools. This is followed by analyses aimed at answering the two research questions at 
the core of this investigation: 1) is there a relationship between school demographics and 
the use of reformed teaching practices?; and 2) is there a relationship between teaching 
pathway and reformed teaching practices? The questions are first answered 
quantitatively. All quantitative analyses were conducted using the statistical software 
SPSS. The narrative data collected as part of the classroom observations are integrated 
into the discussion of the analyses for each research question separately. They provide a 
richer picture of teachers’ instructional practices, and are used to supplement the 
quantitative findings.   
School Demographic Profile 
Overall Descriptive Characteristics  
This section focuses on the demographic profile of the schools represented in this 
study.  The results are first presented at the aggregate level; then pathway-specific 
profiles are presented. Table 4.1 shows the distribution of the sample’s teachers by grade 
level. Most teachers taught in the first and third grades; the fewest number of teachers 
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were at the middle school level. The 22 teachers taught in a total of 18 schools. There 
were two schools with more than one teacher participant. 
 
Table 4.1 
Number of teachers at each grade level 
Grade Level  Number of Teachers 
1  
 
6 
2  4 
3  6 
4  3 
5  2 
6  1 
 
Using official statistics from the state’s department of education, Table 4.2 presents the 
profile of the schools in which teachers from this study worked in relation to the district’s 
overall averages. School demographic measures include: school size, percent of non-
White, LEP, Special Education, and low-income students. Some of these data were not 
available at the district level.  
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Table 4.2 
Descriptive characteristics of study schools vs. district averages 
 Minimum Maximum Mean Std. Deviation 
 
 
 Study’s Schools 
Sample School Size 183.0 924.0 414.2 213.4 
Sample Percent of Non-
white Students 40.4 98.9 87.2 14.9 
Sample Percent of 
Limited English 
Proficient Students 
5.3 50.9 24.4 17.2 
Sample Percent of Low-
Income Students 31.2 92.5 81.2 14.2 
Sample Percent of 
Special Education 
Students 
10.3 44.3 19.4 8.7 
 
District Averages 
 
District School Size     
 
399.0   
District Percent of Non-
white Students -- -- 84.70 -- 
District Percent of 
Limited English 
Proficient Students 
-- -- 18.3 -- 
District Percent of Low-
Income Students -- -- 72.7  -- 
District Percent of 
Special Education 
Students 
--   -- 19.7  -- 
 
    
 
90 
 
Table 4.2 shows the student population composition of the 18 schools represented 
in the study relative to the school district’s overall student composition. Later, the 
composition of SOE and DTP schools will be examined separately. Based on Table 4.2, 
overall the schools in which the study’s participants taught had similar profiles to the 
district, although some differences are worth noting. The study’s participants taught in 
schools that had higher than average proportions of LEP students (24.4% compared to 
18.3%). The proportion of low-income students served by teachers in this sample was 
almost a full 10-percentage point higher, 81% compared to 72%. In other words, the 
teachers in this study worked with students who were more diverse linguistically but 
more homogeneous socioeconomically, compared to the overall district average. 
Moreover, consistent with the social justice mission of both teacher preparation 
programs, the teachers in this study served students who were primarily low-income and 
students of color. Interviews with the two independent data collectors who conducted the 
observations provide complementary overall descriptions of the schools observed. 
Consistent with the state demographic data, in all but two classes the observers reported 
that classrooms were very diverse, with students of visibly different racial groups and 
students who were non-native English speakers. In terms of the students in the classes 
observed, they found some variations. Some classes were integrated with special 
education as well as regular education students. The students’ special needs also varied 
from those who needed limited or no assistance to students whom one observer 
characterized as “severely, emotionally disabled.”  In some instances, the special 
education students received additional assistance in the form of an aide whose role was 
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exclusively to support the student(s). In other classes, there were no aides to assist 
students with special needs. For the majority of teachers, there were no instructional 
aides, although a few did have coaches. In all but one exception, the teachers with a 
coach present at either the first or second observation were from the district-based teacher 
preparation program. The coaches’ levels of involvement also varied. In one instance, the 
observer had to return on another day for the observation because the coach did most of 
the teaching on the scheduled date. In some instances, the coach simply watched as the 
teacher taught. In others, they assisted students or the teacher. From the analysis of the 
narrative data collected as part of the observation, which will be discussed later, the 
district-based graduates also tended to have fewer discipline problems.  
In their interviews, the observers also point to diversity in the type of resources 
available to teachers and students in the classrooms. All teachers had access to 
mathematics manipulatives in their classrooms, although the observers noted that many 
were old and very used. The pattern that emerges from the interviews is that most schools 
lack technology, which the observers consistently defined as the presence of at least a 
computer assigned to the classroom teacher. In some instances where a computer was 
present, it was evident that it did not work either by its location or the obvious lack of 
use. The classes were “challenging” as one observer put it. The challenges they identified 
included all facets of diversity within the classroom: socioeconomic, racial, and student 
needs; the limited amount and variety of teaching resources; and the amount of physical 
space. As novices, classroom management was also another frequently cited challenge. 
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Teachers had different ways of responding to discipline problems. (This will be discussed 
more thoroughly in the RTOP+ data analysis section later). 
Disaggregated Descriptive School Characteristics 
Based on the state’s department of education official data, teachers in this study 
who were prepared through the university-based school of education (SOE) taught in 
schools that served on average nearly 370 students, as depicted in Table 4.3.  Teachers 
from the District Teacher Preparation (DTP) program taught in schools whose size 
averaged 480 students.  Although the average school size for DTP teachers was higher, a 
higher standard deviation is also observed for this group. The wide distribution is also 
reflected in the minimum and maximum school sizes reported in Table 4.3. SOE teachers 
worked in schools with greater populations of non-white students, on average. Their 
students were racially more diverse, compared to their DTP counterparts. The proportions 
of non-white students in SOE teachers’ schools averaged 90%, compared to 83% for their 
DTP counterparts. Judging from the mean values, the percentages of LEP students in 
schools where SOE and DTP teachers taught were comparable, 25.5% and 23% 
respectively. Based on the available data, SOE teachers taught in schools that had higher 
proportions of low-income students (85.8%) compared to DTP teachers (74.6%). Here, 
too, a wider spread is observed for DTP teachers. The minimum of 31.2% and maximum 
of 92.5% reflect a wider variation in the proportion of low-income students who attended 
the schools where DTP teachers taught. With respect to the percentage of special 
education students served in schools where SOE and DTP teachers worked, these were 
comparable; 20.2% compared to 18.2% respectively.  
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Table 4.3 
 Descriptive characteristics of SOE and DTP graduates 
Indicator Minimum Maximum Median Mean 
Std. 
Deviation 
SOE School Size 183.0 658.0 356.0 368.1 148.2 
DTP School Size 190.0 924.0 453.0 480.8 279.5 
SOE Percent of Non-
white Students 71.2 98.9 93.1 90.1 8.8 
DTP Percent of Non-
white Students 40.4 98.0 95.1 82.9 20.6 
SOE Percent of Limited 
English Proficient 
Students 
5.3 49.8 22.2 25.5 17.2 
DTP Percent of Limited 
English Proficient 
Students 
6.8 50.9 13.0 23.0 18.0 
SOE Percent of Low-
Income Students 74.3 92.5 87.5 85.8 6.6 
DTP Percent of Low-
Income Students 31.2 92.5 83.4 74.6 19.6 
SOE Percent of Special 
Education Students 10.3 44.3 19.8 20.2 8.5 
DTP Percent of Special 
Education Students 10.4 41.6 17.3 18.2 9.3 
 
 Overall, it can be said that the SOE and DTP teachers served in schools that had 
similar demographics on average, although there were some differences found. SOE 
teachers worked in schools that were more homogeneous racially and socio-
economically. Their schools had higher percentages of non-white and low-income 
students. SOE teachers also taught in schools that had slightly higher percentages of 
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English language learners. The schools of teachers from the two pathways were most 
similar in terms of the proportions of special education students they served. The 
following section of this chapter links the demographic composition of the schools to 
teachers’ classroom behaviors in an effort to understand what relationship exists between 
school composition and instructional practices. 
Examining the Relationships between School Demographics, Teaching Pathway, and 
Reformed Teaching 
In the previous section, I examined the composition of the schools in which 
teachers from the two pathways taught. Those analyses revealed that the teachers in this 
study were employed in schools that, on average, were large and housed moderate to high 
percentages of low-income, non-white, special education, and LEP students. This 
examination of the school demographic make-up was important, because one of the 
hypotheses of this study is that teachers who work in schools with high proportions of 
students who shared the demographics previously cited would have a less reformed 
approach to teaching. In this section, I address the two research questions at the core of 
this study. The first question is concerned with determining whether teachers’ classroom 
practices varied based on the demographic composition of the schools in which they 
taught; and the second question seeks to determine whether teachers’ instructional 
practices varied based on the teacher education pathway through which they were 
prepared. I begin this section, however, by analyzing the technical data from the two 
administrations of the RTOP+ instrument, including reliability and the relationship 
between each of the sub-scales that comprise the instrument. This is followed by analyses 
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of the aggregate-level performance on the RTOP+ and determinations of the extent to 
which teachers’ scores can be considered reformed using the guidelines of the authors of 
the original RTOP instrument. Each research question is then addressed separately. The 
chapter concludes by integrating and synthesizing the results of the quantitative and 
narrative analyses.  
RTOP+ reliability and relationship between sub-scales 
To measure overall consistency of the ratings, reliability estimates were 
computed.  Cronbach’s alpha was used as the measure of consistency.  Overall, the 
reliability of the ratings from both observations was 0.96. Table 4.4 shows the reliability 
coefficient for each sub-scale of the RTOP+. 
 
Table 4.4 
RTOP+ Reliability Results 
Sub-scale Alpha 
  
1: Lesson Design Implementation 0.77 
2: Propositional Knowledge  0.71 
3: Procedural Knowledge 0.82 
4: Classroom Culture: Communicative Interactions 0.78 
5: Classroom Culture: Student/Teacher Relationships 0.89 
6: Social Justice 0.89 
 
Using the data collected as part of this study, I computed the reliability statistics. 
From Table 4.4, it is evident that the most reliable sub-scales are the last two, meaning 
that teachers’ performance on items that make up the Classroom Culture: student/teacher 
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relationships and social justice scales were rated most consistently across both 
observations. The following Table shows the correlations between each of the sub-scales 
of the RTOP+. To perform this analysis, I combined the ratings from both observations 
for all items according to the scale to which each item belongs. Based on the values of the 
coefficients, the sub-scales are positively correlated. Here, it is worth pointing out that the 
magnitude of the relationship between new sub-scale, Social Justice, and each of the 
other sub-scales is high.  
 
Table 4.5 
Relationship between RTOP+ sub-scales 
  
Lesson Design    
           & 
Implementation 
Propositional 
Knowledge 
Procedural 
Knowledge 
Classroom 
Culture:      
Comm. 
Interactions 
Classroom 
Culture:       
Student/ 
Teacher 
Relationships 
Social 
Justice 
Lesson Design & 
Implementation      -- 
.533* .590** .834** .852** .724** 
Propositional 
Knowledge  -- -- 
.715** .734** .774** .834** 
Procedural Knowledge  -- -- -- .699
** .748** .723** 
Classroom Culture:         
Communicative 
Interactions 
-- -- -- -- 
.920** .850** 
Classroom Culture:         
Student/Teacher 
Relationships   
-- -- -- -- -- 
.866** 
Social Justice                  -- -- -- -- -- -- 
**Indicates correlation is significant at the 0.01 level (2-tailed).    
*Indicates correlation is significant at the 0.05 level (2-tailed).    
 
From the Table above, it is also clear that the correlation between all but one sub-scale is 
significant at the .01 level. The Pearson correlation coefficients between the sub-scales 
range from .53 and .920. The strongest relationship was observed between the two 
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strands of the Classroom Culture Scale: communicative interactions and student/teacher 
relationships (r =.920, p <. 01). The weakest relationship, which was still significant, was 
between the sub-scales Lesson Design & Implementation and Propositional Knowledge   
( r =.533, p < .01). Overall, the findings indicate that the sub-scales are measuring a 
related construct. 
The technical information presented here demonstrates that the ratings are reliable 
and the instrument measures a common construct. As indicated in Chapter 3, the social 
justice subs-scale was constructed by the TNE research team, not the original authors of 
the RTOP instrument. The reliability and correlation analyses reviewed in this section 
indicate that the new sub-scale functions well with the original ones.  
Question 1.  What is the relationship between school context and novice teachers’ use 
reformed teaching practices? 
Before delving into the specific analyses, I review the trends in teachers’ use of 
reformed instructional practices as measured by the RTOP+ instrument. Table 9 shows 
teachers’ aggregate and sub-group performance on the RTOP+ for each observation 
separately, and also includes the mean of the two observations. Overall, the average 
RTOP+ score across all 44 observations was 68.83 on a scale of 124 points. According to 
the original RTOP instrument developers “[a]ny RTOP score greater than 50 indicates 
considerable presence of ‘reformed teaching’ in a lesson” (MacIsaac and Falconer, 2007).  
On the original RTOP, the maximum possible score is 100, and a score of 50 is required 
for one’s practices to be considered reformed. Using the original this 50% guideline for 
establishing that a teacher’s instructional practice includes significant elements of reform, 
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it can be concluded that this study’s sample of novice teachers’ practices incorporate 
considerable elements of reform. The mean score for teachers in this study were above 
the 50% threshold, or 62 points. On the RTOP+, teachers can score a maximum of 124 
points; 62 points represent 50% of the total points. 
Based on the standard deviation values reported in Table 4.6, there was more 
variation on the second observation compared to the first. On both observations teachers’ 
average performance exceeded the 62 point threshold to be considered reformed. 
 
Table 4.6 
 RTOP+ results by observation 
  Minimum Maximum Mean Std. Deviation 
Aggregate Results--
First Observation 30.00 95.00 67.93 18.80 
Aggregate Results--
Second Observation 16.00 110.00 69.73 20.80 
Aggregate Results--
Average of both 
observations 
25.00 92.00 68.83 17.74 
 
The total score provides a general idea of overall performance and allows for 
determinations to be made about the reformed status of teachers’ practices. As explained 
in Chapter 3, each criterion of the RTOP+ is measured on a 5-point Likert scale that 
ranges from 0 to 4.  Using the original authors’ guidelines, a teacher must attain an 
average of two points across items for his/her teaching practice to be considered 
reformed. As such, when reporting results that are not the total RTOP+ scores, this scale 
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will be used. Table 4.6 presents the sub-scale results from each observation for both 
groups of teachers. The results represent the average performance of all teachers for the 
first and second observations and their averages across both observations. By examining 
the sub-scale performance, it is possible to determine whether teachers found certain 
dimensions of reformed teaching more challenging compared to others. 
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Table 4.7 
Aggregate performance by scale and observation 
 Min. Max. Mean Std. Deviation 
 First Observation 
Lesson Design & 
Implementation 0.80 3.00 2.26 0.60 
 
Propositional Knowledge  
 
0.60 
 
3.60 
 
2.29 
 
0.76 
 
Procedural Knowledge 
 
0.60 
 
3.20 
 
1.87 
 
0.67 
 
Classroom Culture:                   
Communicative Interactions 
 
0.80 
 
3.00 
 
2.03 
 
0.59 
 
Classroom Culture:                   
Student/Teacher 
Relationships 
0.80 3.40 2.34 0.74 
 
Social Justice 0.50 3.67 2.35 0.86 
     
 
                                     Second Observation 
     
Lesson Design & 
Implementation 0.40 3.80 2.36 0.74 
 
Propositional Knowledge  
 
0.80 
 
3.00 
 
2.10 
 
0.62 
 
Procedural Knowledge 
 
0.40 
 
3.60 
 
2.01 
 
0.84 
 
Classroom Culture:                   
Communicative Interactions 
 
0.40 
 
3.80 
 
2.05 
 
0.72 
 
Classroom Culture:                   
Student/Teacher 
Relationships 
0.60 3.80 2.50 0.83 
 
Social Justice 0.50 4.00 2.46 0.92 
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 Across Observations 
     
Lesson Design & 
Implementation 0.80 3.10 2.31 0.54 
 
Propositional Knowledge  
 
1.20 
 
2.90 
 
2.20 
 
0.51 
 
Procedural Knowledge 
 
0.50 
 
3.10 
 
1.94 
 
0.65 
 
Classroom Culture:                   
Communicative Interactions 
 
0.90 
 
3.10 
 
2.04 
 
0.58 
 
Classroom Culture:                   
Student/Teacher 
Relationships 
0.70 3.40 2.42 0.70 
 
Social Justice 0.67 3.55 2.41 0.82 
 
Based on Table 4.7, teachers performed lowest on the Procedural Knowledge 
scale. This is true for each observation and also across both observations. Given the items 
that make up that scale, it appears that teachers struggled with providing students with a 
variety of means to represent mathematical phenomena; helping them to assess their own 
learning; and critically assessing mathematical procedures. Based on data from both 
observations, teachers performed best on items measuring student/teacher relations and 
social justice. This means that, in general, teachers encouraged and valued student 
participation. It also means that they performed well on items that assessed the extent to 
which they were patient with students and acted as a resource person to them. It also 
implies that, on average, teachers provided equally rich opportunities for students of all 
backgrounds, and skills levels. When the data for the second research question are 
analyzed, these results are disaggregated and teachers’ performance are examined at the 
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item level to allow for more refined interpretations. For now, the focus is on using the 
aggregate data to address the first research question. 
This dissertation’s first question seeks to determine what kind of association 
exists between school characteristics indicators (i.e. income status, percent non-White, 
percent Limited English proficient, percent receiving Special Education, and school size) 
and teachers’ reformed classroom practices. To answer this question, Chi-square analyses 
were conducted. Chi-square is a non-parametric statistical technique applied to nominal 
and ordinal level data that allows the researcher to measure the relationship between 
different levels of a variable that also accommodates small sample sizes only if expected 
values do not fall below the sample-specific threshold. In order to conduct the chi-square 
analyses, the RTOP+ results previously reported had to be transformed into categorical 
data. To do this, I first examined the frequency distribution of the average RTOP+ scores 
for the first observation. Then based on the frequency distribution, cut-off points were 
determined to create three categories of: low, medium, and high scoring levels. To be 
placed in the low category, teachers had to have scored 65 points of lower. For the 
purpose of setting the categories, 65 points was chosen because most teachers scored 
above the minimum 62 points to be considered reformed. The low performers’ scores, in 
general, hovered between 62 and 65 points. Hence, for the purpose of setting the low 
category 65 points or below was chosen as the cut-off point. Table 4.8 depicts the cut-off 
points and the frequency for each level of the RTOP+ variables. The frequency 
distribution for the first observations was consistent with that of the second observations. 
When the results of the first and second observations were combined and averaged, the 
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resulting frequency distribution was also consistent with the previous two. (See Appendix 
B for the frequency distributions). Because of this, the same cut-off scores were 
established and only one set of analyses will be conducted (see Appendix B). 
 
Table 4.8 
RTOP+ cut-off points 
 
 
 
 
 
 
Levels Cut-off point N 
 
Low ≤ 65 7 
 
Medium 66-79 8 
 
High ≥ 80 7 
 
A process similar to that used for the RTOP+ was followed to establish cut-points 
for the school demographic variables.  The values of the school characteristic variables 
were broken into groups ranging from low to high based on the observed frequency 
distribution for each indicator. For instance, the percentage of LEP students ranged from 
5% to 51%. Thus, it was possible to create groups of low, medium, and high levels of 
LEP students. (The cut-off points for all school demographic indicators, including LEP, 
are presented below in Table 4.9). In contrast, the percentage of non-white students 
across the schools where teacher participants taught varied little. As a result of this low 
level of variation and the observed frequency distribution, only two categories were 
possible: low and high.  
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Table 4.9 
Cut-off points for each school indicator variable 
              
Student Group Low N Medium N High N 
       
 
Percent Limited 
English Proficient < 20 % 10 20-40% 5 %41≥
≥
≥
≥
≥
 7 
 
Percent Low Income < 80% 6 80-90% 9 91% 7 
 
Percent Special 
Education < 15% 6 15-19% 9 20% 7 
 
Percent Non-White <91% 10 -- -- 91% 12 
School Size 
< 300 studs. 8 300-499 studs. 9 500 studs. 5 
 
Using the new categories for the school demographic and RTOP+ variables, I 
conducted chi-square analyses to answer the question regarding the relationship between 
school demographics and teachers’ instructional practices, as measured by the total 
RTOP+ scores. All analyses were conducted using an alpha level of .05. The results were 
not statistically significant. In other words, the teachers’ performance on the Likert-scale 
items was consistent across the categories of student groups.  This indicates that teachers’ 
instructional practices did not vary based on the demographics of the schools in which 
they taught. In addition to examining the relationship between total RTOP+ scores and 
school demographics, further analyses inquired into the relationship between the 
instrument’s sub-scales and school demographics. 
Consistent with the procedures used to determine the cut-off values for the total 
RTOP+ scores and the school demographic variables, cut-off points were also established 
105 
 
at the sub-scale level using the average sub-scale scores from the two observations. The 
maximum number of points possible under each scale is 20 points, except for the social 
justice scale where 24 points are possible. The cut-off values for each sub-scale are 
reported in Table 4.10. The cut-off points were established at the item level using the 
original RTOP developers’ threshold of 2.0 minimum across items to be considered 
reformed. Thus, the low range across the sub-scales is set at under 2.0. In each column, 
the first number represents the range and the second, bolded number represents the 
frequency of teachers who performed at that level. 
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Table 4.10 
Cut-off points for sub-scales 
 Low Range/N Medium Range/N High Range/N 
 First Observation 
Lesson Design & Implementation Under 2.0/3 2.0-2.5/9 2.6-highest/7 
Propositional Knowledge  Under 2.0/7 2.0-2.7/8 2.8-highest/7 
Procedural Knowledge Under 2.0/14 2.0-2.7/5 2.8-highest/3 
Classroom Culture:                           
Communicative Interactions Under 2.0/8 2.0-2.5/10 2.6-highest/4 
Classroom Culture:                           
Student/Teacher Relationships Under 2.0/6 2.0-2.7/6 2.8-highest/10 
Social Justice Under 2.0/6 2.0-2.7/8 2.8-highest/8 
    
 Second Observation 
    
Lesson Design & Implementation Under 2.0/3 2.0-2.6/13 2.7-highest/6 
Propositional Knowledge  Under 2.0/7 2.0-2.5/9 2.6-highest/6 
Procedural Knowledge Under 2.0/9 2.0-2.7/9 2.7-highest/3 
Classroom Culture:                           
Communicative Interactions Under 2.0/12 2.0-2.5/12 2.6-highest/3 
Classroom Culture:                           
Student/Teacher Relationships Under 2.0/4 2.0-2.7/10 2.8-highest/8 
Social Justice Under 2.0/7 2.0-2.7/4 2.8-highest/11 
    
 Across Observations 
  
Lesson Design & Implementation Under 2.0/4 2.0-2.5/11 2.6-highest/7 
Propositional Knowledge  Under 2.0/5 2.0-2.5/11 2.6-highest/4 
Procedural Knowledge Under 2.0/12 2.0-2.6/6 2.7-highest/4 
Classroom Culture:                           
Communicative Interactions Under 2.0/10 2.0-2.5/8 2.6-highest/4 
Classroom Culture:                           
Student/Teacher Relationships Under 2.0/6 2.0-2.6/7 2.6-highest/9 
Social Justice Under 2.0/6 2.0-2.7/6 2.8-highest/10 
 
Using these cut-off points, I assessed the relationship between the sub-scales of 
the RTOP+ and school demographics. The Chi-square procedure was conducted for each 
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observation separately and for the average of the two observations. Overall, no 
statistically significant relationship was found between reformed teaching and school 
demographics. What can be concluded from these results is that, in contrast to research 
showing that urban schools with high proportions of non-White and low income students 
tend to have less qualified and less effective teachers compared to high income schools 
(Darling-Hammond, 1995; Kain & Singleton, 1996; Lankford, Loeb, &r Wyckoff, 2002; 
Presley White, & Gong, 2005; Darling-Hammond, 2004), the teachers in this study teach 
in ways that are consistent with a reformed approach. Moreover, their practices are 
reformed regardless of the demographics of the students whom they teach. They used the 
same constructivist teaching strategies with all their students.  
Section Conclusion 
Although the study’s participants were first and second-year teachers, their 
classroom practices in mathematics incorporated key elements of reformed teaching; and, 
on average, teachers exceeded the threshold performance level necessary for their 
practices to be considered reformed. With respect to this dissertation’s first research 
question, the conclusion reached is that teachers’ classroom practices did not vary based 
on the demographics of the schools in which they taught. In other words, regardless of 
whether schools had high, medium, or low levels of low-income, LEP, special, education, 
and non-white students, teachers’ instructional practices were consistent. In addition, the 
size of the student population of the school was not found to be a significant factor in 
terms of teachers’ classroom behaviors. No relationship was found between the total 
RTOP+ scores and school demographic variables. Since the frequency distributions for 
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the first and second observations were nearly identical, the average RTOP+ scores from 
the two observations were used to determine the relationship between reformed teaching 
and the various school composition indicators. Further analyses indicated that no 
relationship exists between performance on the instrument’s individual sub-scales and 
school demographics. At the sub-scale level, the Chi-square tests were conducted for the 
first and second observations separately. An additional test was conducted using the 
average scores from the two observations. None of these tests showed a significant 
relationship between reformed teaching and school demographics. Given the results of 
these initial analyses, the following section examines whether total, sub-scale, and item-
level differences in RTOP+ scores can be attributed to teacher preparation pathway. In 
that section, the narrative data collected as part of this investigation are also analyzed to 
determine what patterns exist in the instructional practices of teachers from the two 
pathways. 
Question 2.  What is the relationship between teacher preparation pathway and reformed 
teaching? 
In this section, I seek to determine what kind of relationship exists between 
teacher preparation pathway and reformed teaching practices. To do this, I make use of 
both quantitative and narrative data from the RTOP+ observations. I begin by presenting 
teachers’ RTOP+ results for each observation separately. This is followed by a  then 
review their mean performance across the two observations. This is done for each teacher 
education pathway separately. I then examine teachers’performance at the item level for 
each observation separately, then across the two observations. The findings from the 
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analysis of the narrative data from the classroom observations are inter-woven into the 
presentation of the Likert-scale results. To analyze the qualitative data, I first organized 
all the observation narratives collected according to teacher pathway.  I then categorized 
the observed behaviors according to the most relevant RTOP+ sub-scale. The sub-scales 
are as follows: Lesson Design & Implementation, Propositional Knowledge, Procedural 
Knowledge, Classroom Culture: Communicative Interactions, Classroom Culture: 
Student/Teacher Relationships, and Social Justice using the RTOP+ Training Manual 
initially developed by the original authors of the instrument and amended by the research 
team of the Teachers for a New Era project. I then looked for similarities and differences 
among the behaviors of teachers from the two preparation pathways. The patterns found 
are integrated into the following sections to supplement the quantitative analyses of 
Likert-scale items.  
In Table 4.11, descriptive statistics for the RTOP+ scores are reported for each 
teacher preparation route and each observation. From the results reported, DTP teachers 
had higher average ratings on both observations compared to their SOE counterparts. 
There was also a greater level of variation and wider range in the total RTOP+ scores 
recorded for DTP teachers.  
110 
 
Table 4.11 
RTOP+ scores by observation and teaching pathway 
 Minimum Maximum Mean Std. Deviation 
     
SOE Results— 
First Observation 30.00 87.00 66.19 17.56 
SOE Results— 
Second Observation 32.00 89.00 68.31 17.70 
SOE Results--Average 
of both observations 42.00 85.00 67.25 14.87 
DTP Results— 
First Observation 34.00 95.00 70.44 21.28 
DTP Results— 
Second Observation 16.00 110.00 71.78 25.65 
DTP Results-- Average 
of both observations 25.00 92.00 71.11 22.01 
  
In the previous section, I mentioned that when examining total RTOP+ scores, the 
50% mark would be used to make a determination about the reformed status of teachers’ 
practices. Unlike the simple RTOP, which is measured on a 100-point scale, the RTOP+ 
score is measured on a 124-point scale. This means that teachers must score a minimum 
of 62 points for their instructional practices to be considered reformed. Judging from the 
results of Table 14, it is evident that teachers from both pathways exceeded the minimum 
score on each of the two observations. As a result, their average performance across the 
two observations also exceeds the minimum score. Thus, it can be concluded that on 
average teachers from both teacher preparation routes taught in ways that are consistent 
with a reformed and constructivist approach. 
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In addition to examining how teachers from the two pathways performed overall, 
sub-scale and item-level analyses were conducted for each teacher pathway separately 
and for each observation separately. Further analyses using the average of the two 
observations were also conducted. As mentioned previously, each criterion on the 
RTOP+ instrument is measured on a 5-point Likert scale that ranges from 0 to 4.  Using 
the original authors’ previously cited guidelines, a teacher must score an average of 2 
points across items for his/her teaching practice to be considered reformed. Table 4.12 
shows the average sub-scale performance for each teacher education pathway separately 
for each of the two observations. 
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Table 4.12 
Sub-scale results by teacher pathway and observation 
 Minimum Maximum Mean Std. Deviation 
 
First Observation 
Lesson Design & Implementation--SOE 0.80 3.00 2.18 0.65 
Lesson Design & Implementation--DTP 1.20 3.00 2.38 0.54 
Propositional Knowledge--SOE  0.60 3.60 2.29 0.82 
Propositional Knowledge--DTP  1.20 3.40 2.29 0.71 
Procedural Knowledge--SOE 0.60 3.20 1.86 0.67 
Procedural Knowledge--DTP 0.60 3.20 1.89 0.73 
Classroom Culture: Comm. Inter.--SOE               0.80 2.80 1.92 0.57 
Classroom Culture: Comm. Inter -- DTP              1.20 3.00 2.18 0.61 
Classroom Culture: Stu/Teacher Rel.--SOE          0.80 3.00 2.34 0.68 
Classroom Culture: Stu/Teacher Rel.--DTP 0.80 3.40 2.33 0.87 
Social Justice--SOE 0.50 3.33 2.22 0.81 
Social Justice--DTP 0.83 3.67 2.54 0.95 
     
 Second Observation 
     
Lesson Design & Implementation--SOE 0.60 3.20 2.43 0.66 
Lesson Design & Implementation--DTP 0.40 3.80 2.27 0.88 
Propositional Knowledge--SOE  1.20 3.00 2.12 0.68 
Propositional Knowledge--DTP  0.80 2.80 2.07 0.57 
Procedural Knowledge--SOE 0.60 3.40 1.97 0.80 
Procedural Knowledge--DTP 0.40 3.60 2.07 0.94 
Classroom Culture: Comm. Inter.--SOE:              1.00 2.80 1.95 0.58 
Classroom Culture: Comm. Inter -- DTP              0.40 3.80 2.20 0.90 
Classroom Culture:  Stu/Teacher Rel.--SOE 1.20 3.80 2.32 0.74 
Classroom Culture: Stu/Teacher Rel.--DTP 0.60 3.80 2.76 0.93 
Social Justice--SOE 0.83 4.00 2.44 0.91 
Social Justice--DTP 0.50 3.83 2.50 1.00 
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           The results from Table 4.12 show a trend that is similar to what has been observed 
overall, thus far. Both teacher groups exceed the minimum 2.0 on each of the remaining 
scales, which are the majority of scales, except for the Procedural Knowledge scale. 
Items proved to be challenging for all teachers. Teachers performed lowest on those items 
compared to all others. It is the only scale where teachers’ practices cannot be considered 
reformed as their average score on that scale falls below the 2.0 threshold.   
 The Procedural Knowledge scale addresses the extent to which students used a 
variety of means to represent phenomena. In addition, it seeks to determine how much 
teachers encouraged students to make and test predictions and hypotheses. It also 
measures the degree to which students were involved in critically assessing their own 
learning. According to the narrative data, all the teachers in this investigation included 
group activities for students as part of their lessons.  Using a reformed approach to 
teaching mathematics, these activities should provide opportunities for students to devise 
and test their own hypotheses, draw conclusions, and build theories from their findings.  
Judging from the observers’ transcripts of the classroom observations only one teacher, 
the previously mentioned fourth-grade teacher, had students partake in group activities 
that included the multiple elements consistent with a reformed teaching orientation. This 
fourth-grade teacher asked her students to collect data from kindergarteners and other 
fourth graders about the kinds of careers they want to pursue in the future. Students were 
encouraged to hypothesize how the data from the two groups would differ. The teacher 
also suggested data collection strategies to her fourth grade class so that the young data 
collectors would not bias their participants.  Once the data were collected, students 
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compared the responses from the two groups and critiqued each other’s work. This 
exercise was linked to a lesson on statistics and graphing, data collection and analysis. 
The formal lesson and the group activity emphasized a real-life application that was 
appropriate for fourth grade students. Most teachers’ classroom lessons did not include 
real-life applications and were not as complex. Instead, in most classes, students were 
encouraged to use heuristics and apply learned steps to solve problems.  
Another dimension of reformed teaching measured under Procedural Knowledge 
is the extent to which students were involved in critically evaluating each other’s work 
and assessing their own learning. Student critique of their peers’ work and self-
assessment were not common features of the classrooms observed based on the 
observers’ descriptions of the lessons. Moreover, the quantitative ratings in this area were 
among the lowest overall for the teachers in this study. In most classes, when a student 
volunteered a wrong answer, the teacher corrected him/her, asked the student to try again, 
or called on another student. Very seldom was the class asked to examine how a student 
might have gotten the wrong answer, or to critique another’s strategy or approach. From 
all of the observation transcripts only two teachers, it appears, tried to build a classroom 
culture where students were expected to do so.  
In addition to the behaviors already addressed, this third sub-scale seeks to 
determine the degree to which students used a variety of means to represent phenomena. 
Generally, students used a limited variety of means and media to illustrate and share their 
strategies, which tended to be words, pictures, equations, hand-drawn graphs, the 
blackboard, and manipulatives for geometric shapes. The resources available to students 
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were often limited, as cited by the observers. Moreover, the observers reported that 
resources available to students were few and often outdated. Despite these, the observers’ 
written descriptions indicate that teachers tried to encourage students to represent the 
concepts they were learning using multiple forms.  
In sum, the narrative findings support the Likert-scale results that the Procedural 
Knowledge Scale was one where teachers struggled. The next set of results examined is 
the average sub-scale performance across the two observations for each teacher 
preparation group separately. These results are presented on Table 4.13. 
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Table 4.13 
Average sub-scale performance by pathway 
 Minimum Maximum Mean Std. Deviation 
Lesson Design & Implementation--SOE 1.30 3.00 2.31 0.48 
Propositional Knowledge--SOE  1.30 2.90 2.21 0.48 
Procedural Knowledge--SOE 1.20 3.10 1.92 0.60 
Classroom Culture:                                   
Communicative Interactions--SOE 1.10 2.60 1.94 0.51 
Classroom Culture:                             
Student/Teacher Relationships--SOE 1.40 3.40 2.33 0.61 
Social Justice--SOE 0.67 3.55 2.33 0.78 
     
  DTP   
Lesson Design & Implementation--DTP 0.80 3.10 2.32 0.66 
Propositional Knowledge--DTP  1.20 2.80 2.18 0.58 
Procedural Knowledge--DTP 0.50 2.90 1.98 0.76 
Classroom Culture:                                    
Communicative Interactions--DTP 0.90 3.10 2.19 0.67 
Classroom Culture:                             
Student/Teacher Relationships--DTP 0.70 3.40 2.54 0.85 
Social Justice--DTP 0.92 3.42 2.52 0.91 
 
 The trends are similar to those already observed, as this is the average of the two 
scores from the first and second observations. There are some variations in the spread of 
the scores between the two groups; however, the mean scores are very similar.  
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Teacher Performance at the Item Level 
Next, DTP and SOE teachers’ performance are examined at the item level to identify the 
items on which their ratings differed most. The results on Table 4.14 reflect each group 
of teachers’ performance for each of the two observations. The results are presented in 
the same Table to facilitate comparisons between teacher pathway and for each 
observation separately. 
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Table 4.14 
Item-level performance by pathway and observation 
Items Min. Max. Mean Std. Deviation  Min. Max. Mean 
Std. 
Deviation 
 First Observation  Second Observation 
Item 1-- SOE 1.00 3.00 2.46 0.66  1.00 4.00 2.77 0.73 
Item 1-- DTP 2.00 3.00 2.56 0.53   0.00 4.00 2.67 1.22 
Item 2-- SOE 1.00 4.00 2.31 0.75  1.00 4.00 2.62 0.77 
Item 2-- DTP 1.00 4.00 2.78 0.83   1.00 4.00 2.56 0.88 
Item 3-- SOE 1.00 3.00 2.00 0.71  0.00 4.00 2.31 1.18 
Item 3-- DTP 0.00 3.00 1.33 0.87   0.00 4.00 1.11 1.17 
Item 4-- SOE 0.00 4.00 2.77 1.17  0.00 4.00 2.54 1.13 
Item 4-- DTP 1.00 4.00 2.67 1.00   1.00 4.00 3.11 0.93 
Item 5-- SOE 0.00 3.00 1.38 1.12  1.00 3.00 1.92 0.76 
Item 5-- DTP 2.00 4.00 2.56 0.73   0.00 3.00 1.89 0.93 
Item 6-- SOE 0.00 4.00 2.31 1.03  1.00 3.00 2.31 0.63 
Item 6-- DTP 1.00 3.00 2.22 0.67   1.00 3.00 2.22 0.67 
Item 7-- SOE 1.00 4.00 2.31 0.95  1.00 4.00 2.23 0.93 
Item 7-- DTP 1.00 3.00 2.22 0.83   1.00 3.00 2.22 0.67 
Item 8-- SOE 1.00 4.00 2.92 0.86  1.00 4.00 2.77 0.93 
Item 8-- DTP 2.00 4.00 3.11 0.60   2.00 4.00 3.22 0.67 
Item 9-- SOE 1.00 4.00 2.77 1.17  0.00 4.00 2.15 1.14 
Item 9-- DTP 1.00 4.00 2.33 1.00   0.00 3.00 1.89 1.27 
Item 10-- SOE 0.00 4.00 1.15 1.21  0.00 3.00 1.15 1.14 
Item 10-- DTP 0.00 4.00 1.56 1.42   0.00 3.00 0.78 1.09 
Item 11-- SOE 1.00 4.00 2.54 1.33  1.00 4.00 1.92 0.95 
Item 11-- DTP 1.00 4.00 2.33 1.00   1.00 4.00 3.00 1.12 
Item 12-- SOE 0.00 3.00 0.92 1.12  0.00 3.00 1.46 1.13 
Item 12-- DTP 0.00 3.00 1.44 1.24   0.00 4.00 1.33 1.22 
Item 13-- SOE 1.00 3.00 2.31 0.85  0.00 4.00 2.31 1.03 
Item 13-- DTP 0.00 3.00 2.00 0.87   0.00 4.00 2.11 1.17 
Item 14-- SOE 1.00 3.00 1.77 0.83  0.00 4.00 2.15 1.28 
Item 14-- DTP 0.00 3.00 1.78 0.97   1.00 3.00 2.11 0.93  
Item 15-- SOE 0.00 4.00 1.77 1.17  0.00 3.00 2.00 0.91 
Item 15-- DTP 1.00 3.00 1.89 0.93   0.00 3.00 1.78 1.09 
Item 16-- SOE 1.00 4.00 2.15 1.07  1.00 4.00 2.23 0.93 
Item 16-- DTP 1.00 3.00 2.22 0.83   1.00 3.00 2.22 0.67 
Item 17-- SOE 0.00 3.00 2.08 0.95  0.00 3.00 1.62 0.96 
Item 17-- DTP 0.00 3.00 2.00 0.87   0.00 4.00 2.11 1.05 
Item 18-- SOE 0.00 4.00 1.92 1.12  1.00 4.00 2.08 1.12 
Item 18-- DTP 0.00 4.00 1.89 1.17   0.00 4.00 2.56 1.13 
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Table 4.14 
Item-level performance by pathway and observation 
 Min. Max. Mean 
Std. 
Deviation   Min. Max. Mean 
Std. 
Deviation 
 First Observation  Second Observation 
Item 19-- SOE 0.00 2.00 1.31 0.63  0.00 3.00 1.62 0.87 
Item 19-- DTP 1.00 3.00 2.22 0.67   1.00 4.00 1.89 0.93 
Item 20-- SOE 0.00 4.00 2.00 1.22  0.00 4.00 2.23 1.17 
Item 20-- DTP 0.00 4.00 2.44 1.33   0.00 4.00 2.22 1.30 
Item 21-- SOE 0.00 3.00 1.69 0.95  0.00 3.00 1.69 0.75 
Item 21-- DTP 0.00 3.00 1.56 0.88   1.00 3.00 1.89 0.78 
Item 22-- SOE 1.00 3.00 2.23 0.83  0.00 4.00 2.38 1.12 
Item 22-- DTP 0.00 3.00 2.11 1.05   0.00 4.00 2.78 1.09 
Item 23-- SOE 1.00 4.00 2.62 1.04  1.00 4.00 2.92 1.12 
Item 23-- DTP 1.00 4.00 2.89 0.93   1.00 4.00 2.89 0.93 
Item 24-- SOE 0.00 4.00 2.69 1.11  1.00 4.00 2.38 0.87 
Item 24-- DTP 1.00 4.00 2.67 1.22   0.00 4.00 3.22 1.30 
Item 25-- SOE 1.00 4.00 2.46 0.88  1.00 4.00 2.23 1.01 
Item 25-- DTP 1.00 4.00 2.44 1.01   1.00 4.00 3.00 1.00 
Item 26-- SOE 0.00 4.00 2.00 1.53  0.00 4.00 1.42 1.62 
Item 26-- DTP 0.00 4.00 1.89 1.54   0.00 4.00 1.56 1.42 
Item 27-- SOE 0.00 4.00 2.46 1.20  1.00 4.00 2.54 0.97 
Item 27-- DTP 1.00 3.00 2.44 0.88   0.00 4.00 2.78 1.20 
Item 28-- SOE 1.00 4.00 2.62 0.87  1.00 4.00 2.69 0.95 
Item 28-- DTP 1.00 4.00 2.89 0.93   0.00 4.00 3.11 1.27 
Item 29-- SOE 1.00 4.00 2.46 1.13  0.00 4.00 2.38 1.19 
Item 29-- DTP 1.00 4.00 3.00 1.12   1.00 4.00 2.67 1.00 
Item 30-- SOE 0.00 4.00 2.12 1.23  1.00 4.00 2.62 1.04 
Item 30-- DTP 0.00 4.00 2.56 1.59   1.00 4.00 2.44 1.33 
Item 31-- SOE 0.00 4.00 1.69 1.25  1.00 4.00 2.77 1.01 
Item 31-- DTP 0.00 4.00 2.44 1.33   1.00 4.00 2.44 1.24 
          
          
 
 Based on the descriptive statistics reported in Table 4.14, on average the 
instructional practices of teachers in this study were reformed as most item averages 
reached or exceeded 2.0. Out of the total 31 items, only 10 had averages that were lower 
than the minimum 2.0 for any given teacher preparation group on either of the two 
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observations. Once again, some differences are seen between the two pathways, but these 
are tested later to determine whether they are statistically significant. When each group of 
teachers’ average performance across the two observations was examined, similar 
patterns as those reflected in Table 4.14 were observed. When the performance of all 
teachers across both observations is averaged, the results are consistent with the trends 
already discussed. On average the instructional practices of teachers in this study were 
reformed, at the item level, as most items averages reached or exceeded 2.0.  
Challenging Items for Teachers 
Although overall teachers’ performance were reformed based on the established 
criteria, there were areas that were more challenging than others for the two groups of 
novice teachers. Out of the total 31 items, 10 had averages that were lower than the 
minimum 2.0 based on. Below are the specific items and teachers’ averages across the 
two observations: 
 
 Item 3: In this lesson, student exploration preceded formal presentation. 
(mean=1.77) 
 
 Item 5: The focus and direction of the lesson was often determined by ideas 
originating with students. (mean=1.89) 
 
 Item 10: Connections with other content disciplines and/or real world phenomena 
were explored and valued. (mean =1.16) 
 
 Item 12: Students made predictions, estimations and/or hypotheses and devised 
means for testing them. (mean =1.27) 
 
 Item 14: Students were reflective about their learning. (mean =1.95) 
 Item 15: Intellectual rigor, constructive criticism, and the challenging of ideas 
were valued. (mean =1.86) 
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 Item 17: The teacher’s questions triggered divergent modes of thinking.  
      (mean =1.93) 
 
 Item 19: Student questions and comments often determined the focus and 
direction of classroom discourse. (mean=1.70) 
 
 Item 21: Active participation of students was encouraged and valued.                 
(mean =1.70) 
 
 Item 26: Students’ cultural, linguistic, and experiential prior knowledge are 
viewed as assets and, when appropriate, are integrated into instructional strategies 
and activities. (mean=1.68) 
 
Based on the low mean for item 3, it can be said that in general teachers in this 
sample did not begin their lessons with students exploring the project, as the mean score 
on this item is 1.7. Consequently, teachers also received lower ratings on related items. 
For instance, the mean ratings for items 5 and 19 show that in general, students’ ideas did 
not play a large role in determining the focus and direction of the lesson. Based on the 
narrative data, for the most part, the novice teachers in this study began their lessons by 
recalling the prior day’s lesson. This simple recall activity, in most cases, was not 
designed to solicit students’ experiential knowledge or prior education on the lesson 
topic.  Overall, the novice teachers in this study had a rather shallow way of accessing 
students’ prior knowledge at the beginning of the lesson. Further, their attempts at 
soliciting what students already knew about the lesson topic appeared limited to recent 
coverage of the topic by the same classroom teacher. Consequently, in most of the classes 
observed, the direction and focus of the class on the day of the observation did not always 
originate with students. Although there was much interaction among students, the picture 
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that emerges from the body of observations examined is that students’ comments did not 
determine the focus and direction of classroom discourse. Rather than allowing students 
to drive the focus of the lesson, teachers typically answered students’ questions, checked 
whether the entire class understood the concept, then moved on to the next topic.  It is 
unclear if and how time constraints factored into teachers’ behaviors.   
There were a few teachers who asked students to delve a little deeper into what 
they had learned the previous class, and summarize general conclusions and major points 
so as to link the prior lesson to plans to the current lesson. These teachers were also 
among the highest scorers on the rating portion of the RTOP+ when trends are examined 
at the item and teacher level.  
Other places where teachers struggled include items 10 and 12, where teachers 
had difficulty relating the lesson to other content areas and real-world phenomena, and 
getting students to make predictions and test their hypotheses. Items 10 and 12 fall under 
the Propositional Knowledge and Procedural Knowledge respectively. Teachers’ 
performance on Procedural Knowledge items has already been discussed in the previous 
section. There, it was found that teachers from both preparation programs scored lowest 
on items related to the Procedural Knowledge scale. Their approach to fostering 
mathematical reasoning was more traditional than reformed.  
The Propositional Knowledge scale measures how well the lesson covered the 
fundamental concepts; the degree to which connections were made with other disciplines 
and real world phenomena; and the teacher’s grasp of the subject matter.  Teachers’ low 
performance on item 12 is also reflected in the narrative data. Both observers noted  
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teachers’ struggles with linking the subject of their lesson to other disciplines and real 
world phenomena. Their observations reflect the average rating of 1.16 for this item, and 
the scores that ranged between 0 to 2.50.  
Teachers’ low ratings on items 14 and 15 are also reflected in the narrative data as 
they struggled to encourage students to be reflective about their learning and consistently 
challenge each others’ ideas. Although students were encouraged to share problem-
solving strategies and approaches, they seldom reflected on what they learned through 
each step of problem-solving or through representing the concept they were learning 
using multiple means. The emphasis was on their ability to solve the problem, rather than 
the learning process. While the teachers discussed their alternative strategies, there was 
little discussion about what differentiated them. There is also little evidence across all the 
observations of students making predictions, estimations, devising hypotheses, and 
testing them to develop their mathematical thinking and reasoning skills. 
The last area of weakness for teachers was the integration of students’ cultural, 
linguistic, and experiential knowledge as part of the lesson. Although teachers performed 
well on the Social Justice scale overall, this area was one where both the Likert-scale and 
narrative data captured teachers’ difficulties. The average rating on the item addressing 
this behavior was 1.68. Only two of the teachers observed attempted to incorporate 
students’ cultural backgrounds as part of their lesson planning and implementation.  The 
first attempted to do this by soliciting information about characteristics of items around 
the homes of students as part of a lesson on pairs.  The second provided students with 
data from the United States and multiple other countries. That teacher used the 
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information she had about students’ backgrounds to solicit their insights and hypotheses 
in ways that were meaningful and related to the topic at hand.  The teacher also addressed 
students’ misconceptions about one of the countries that was part of her data sheet. The 
two teachers mentioned here were exceptions to the rule; most did not relate students’ 
background and experiences as part of the lesson. To conclude the narrative ratings 
support the Likert-scale findings in terms of the difficulties that teachers encountered. In 
the next section, I examine teachers’ strengths as measured by the RTOP+. 
Areas of Strength for Teachers 
The novice teachers in this study fared best on the following items: 
 
 Item 4: This lesson encouraged students to seek and value alternative modes of 
 investigation or of problem solving. (mean= 2.75) 
 Item 8: The teacher had a solid grasp of the subject matter content inherent in the 
lesson. (mean = 2.98) 
 
 Item 23: In general the teacher was patient with students. (mean= 2.82) 
 Item 24: The teacher acted as a resource person, working to support and enhance 
student investigations. (mean= 2.7) 
 
 Item 28: Students of all different skill levels are provided with rich opportunities 
to learn. (mean= 2.7) 
 
 Item 29: The teacher demonstrates high expectations for all students. (mean= 2.7) 
 
Taken collectively, it can be argued that the novice teachers’ performance on these 
items demonstrates an approach to their lessons that embraced equity in expectations, 
opportunities to learn, and support for students. Teachers scored highest on item 8 which 
directly relates to their mathematics content knowledge.  Additionally, they appear to 
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have done very best on items on the following scales: Classroom Culture: 
Communicative Interactions; Classroom Culture: Student/Teacher Relationships; and 
Social Justice. 
The Classroom Culture: Communicative Interactions scale seeks to determine 
how much teachers’ questions triggered divergent modes of thinking and how much of 
the classroom discourse was determined by students.  In general, the narrative data 
collected show a discernible pattern of significant talk among students, and the observers 
often noted whether some of it was on- or off-task. All of the classroom lessons observed 
included students working in groups and sharing findings with the entire class. More than 
half of the teachers observed encouraged students to share alternative problem-solving 
strategies and used questioning strategies that encouraged students to consider or indicate 
whether they had used alternative approaches or strategies.  
The Communicative Interactions sub-scale also seeks to determine whether there 
was a climate of respect. While it is more difficult to assess the degree to which 
interactions among students and with the teacher was respectful from written 
observations compared to videotaped observations, the observers noted only three 
classrooms where students’ behaviors posed serious discipline problems. These included 
instances where students failed to heed the teacher’s multiple requests, or engaged with 
other students in ways that did not support learning, like arguing, getting up and speaking 
loudly around the class. The severity of the classroom management problem varied by 
teacher, observation, and according to one of the raters, the time of the day. The 
observers commented in their notes that at the end of the day, students were sometimes 
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tired, restless, and less cooperative. Teachers had multiple strategies for addressing 
disruptive behavior. One teacher shook a maraca to which students responded by freezing 
and putting their hands on their head.  Once the room was quiet, students were instructed 
to focus on their group work. Another teacher sent a disruptive student to “Australia,” 
which was in the corner of the classroom. Another teacher reminded her students that 
disruptive behavior was not becoming of “mathematicians.” In one fourth-grade class 
where the frequency of discipline-related interruptions was especially high, the teacher 
offered to throw a pizza party at the end of the week if the class improved its behavior. 
Overall, students communicated their ideas using a variety of means. Most 
teachers also encouraged students to seek and provide examples of alternative solutions 
and problem-solving strategies. The area under this scale where teachers appeared to 
have had the most trouble was allowing students to determine the focus and direction of 
the classroom discourse. Nearly all the teachers in this study simply answered students’ 
questions and proceeded to the next activity. Lastly, in terms of whether a climate of 
respect existed for what others had to say, it is evident from the observations transcripts 
that teachers encouraged students to listen when their peers were speaking. Few major 
incidents were reported by the observers where one could question whether a climate of 
respect existed, and whether differences in climate existed between the two groups. 
Based on the average sub-scale results from the two observations, teachers from the 
district-based teacher preparation program performed better on this scale overall; 
however, this difference was not statistically significant. 
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The Classroom Culture: Student/Teacher Relationship scale addresses how much 
support the teacher provided to enhance student investigations, how well s/he listened 
and acted as a resource person for students. Based on the observations, overall, teachers 
had positive interactions with students. Most of the classroom evidence obtained for this 
scale points to teachers acting as facilitators, probing students, and encouraging them to 
explore alternative approaches. The observational data also indicate that teachers walked 
around the classroom providing support for individual students and during group work. 
Nearly all teachers affirmed students’ answers, restated them for the entire class, and 
helped students elucidate unclear points. Rather than giving the right answer, the teachers 
in this study often led students to discover the answers themselves or encouraged their 
peers to provide correct answers.  
Under the reformed teaching framework, the teacher is viewed as resource person 
who listens and is patient with students. The data collected from the classroom 
observations cite teachers assisting students when called upon during group work, and 
also circulating around the classroom to ensure that all students are given additional help, 
if needed. Only one previously mentioned teacher completely ignored a confused student 
and moved on to the next topic. Overall, the written observations indicate that teachers 
behaved in ways that were consistent with a reformed teaching orientation. The Likert-
scale ratings also support this finding as this was one of the two dimensions of reformed 
teaching on which teachers scored highest, on average. The other dimension, social 
justice, is examined next. 
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Teachers also performed best on items 28 and 29 that were located on the Social 
Justice Scale. The average rating for both items was 2.7. This scale constructed by 
researchers of the Teachers for a New Era project measures the extent to which the 
instructional strategies and activities integrated students’ cultural, linguistic and 
experiential knowledge.  Items also measure the degree to which teachers demonstrate 
high expectations for all students and provide rich opportunities for students at all skill 
levels. Some of the behaviors that this scale addresses are incorporated in varying 
degrees. The first set of criteria under the Social Justice sub-scale measure the degree to 
which the teacher utilized a multi-cultural curriculum and fostered structures that openly 
connected mathematical concepts with students’ cultural, linguistic, and experiential 
knowledge.  Based on the written descriptions of the lessons, the novice teachers in this 
study did not use a multicultural curriculum. There is also no evidence collected of 
structures that teachers had developed to allow students to make connections between 
math concepts and their backgrounds. As mentioned under the first scale, the lessons 
typically began with a quick summary of the prior day’s lessons, giving students few 
opportunities at the outset to evaluate their experiential knowledge or preconceptions 
about the topic. Only two of the teachers observed attempted to incorporate students’ 
cultural backgrounds as part of their lesson planning and implementation. The narrative 
data show that although there are items on this scale on which the teachers observed 
excelled, there are also areas where they continue to develop their professional practice or 
find challenging. 
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Another dimension of social justice measured is the extent to which the 
instructional strategies accommodated and scaffolded the learning of all students, 
including boys and girls, English language learners, and special education students 
among others. The evidence for this is limited as the observers did not associate those 
various background characteristics with interactions among students and with the teacher, 
although they did note the gender of the students nearly all the time. (The only reference 
made to an English language learner was when a teacher explained to a student that a paw 
is a dog’s foot).  The qualitative data collected are insufficient to make any summary 
judgments about the teachers in this observation. This is an area where videotaping the 
observations would have been a more suiTable method of data collection. Despite the 
lack of rich qualitative data, based on the quantitative data, the teacher participants’ 
average rating on this item was 2.36. It exceeded the minimum 2.0 to be considered 
reformed. 
The Social Justice sub-scale also measured the extent to which teachers provide 
students at all different skill levels with rich opportunities to learn is considered another 
important element of reformed teaching. Based on the data collected, all students were 
expected to complete the same assignments. Given the questions that students had of their 
teachers and the levels of student engagement observed in most classes, it can be 
concluded that in general students were provided with equally challenging tasks. In 
addition, many teachers referred students with questions to their peers for answers during 
group work. During the formal presentation, teachers at times directed individual 
students’ questions to the entire class. Again, with the exception of the aforementioned 
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teacher who ignored the student, in general students were given rich opportunities to 
learn. With respect to teachers having high expectations for all students, that first-grade 
teacher is again the only conspicuous exception. The written observations indicate that 
overall teacher participants had the same expectation of all students. The teacher who 
modeled high expectations for all students the best is the first-grade teacher who 
consistently referred to her students as mathematicians. In addition to simply calling them 
mathematicians, she routinely reminded them to behave as mathematicians. This meant 
“showing their thinking and process,” solving problems in a variety of ways, critiquing 
each other’s work, and respecting what others had to say by listening and not talking at 
the same time as a peer. These were explicit ways the teacher consistently reminded 
students that mathematicians behave. She clearly set high expectations for her class and 
expected them to behave accordingly. 
There are two additional dimensions of teaching for social justice left to address. 
The first has to do with how well the teacher facilitated social supports for learning in the 
form of social relationships, care and cooperation among and between the teacher and 
students. The second addresses how well the teacher promoted a just and fair 
environment. To some extent the first dimension has been addressed under other scales. 
In general, the teachers in this study created classroom environments where students 
depended not only on the teacher, but also on each other. When observing students’ 
group work, teachers would explicitly direct students to their peers to help them solve 
problems and provide alternative solutions and strategies.  As for promoting a just and 
fair environment, teachers had several ways of doing this. It was most evident in their 
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responses to students. For instance, one teacher responded to a student who kept on 
announcing that he finished his work early and expressing how easy the assigned 
classroom activity was, by stating that he needed to show respect for his peers by waiting 
for those who required more time. More common evidence of how teachers promoted this 
kind of environment includes the way that nearly all teachers acknowledged students’ 
classroom participation and efforts even when their answers were wrong. Teachers also 
sought to include all students.  Based on the transcripts, teachers also called on multiple 
students as opposed to the same ones all time. In fact, there were a number of occasions 
where teachers explicitly solicited responses from those who had not yet talked.  
Teachers’ performance on the Likert-scale items in those areas exceeded the 2.0 
threshold. In other words, this was clearly an area of strength for them. Overall, teachers 
excelled on the Social Justice sub-scale. 
Tests of Statistical Significance 
Now that overall trends in scale- and item-level performance have been examined, 
the next task is to determine whether any of the differences observed between SOE and 
DTP teachers in Table 4.14 are statistically significant. To investigate the question of 
whether the differences observed in teachers’ performance can be attributed to their 
teacher preparation pathway, a Mann-Whitney test was conducted. This is a statistical 
technique appropriate for small sample sizes. It is a frequently used non-parametric 
alternative to the t-test. It uses ranks to test whether the population means of two 
independent samples are statistically different from one another. Using this technique, I 
conducted several tests. The first set of tests examined differences in total RTOP+ scores 
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for the first and second observations separately and for the average of the two 
observations. The second set of tests sought to find differences in the average sub-scale 
scores. This meant, once again, testing for significant differences for each observation 
separately, and for the mean of the two observations. With the third and final set of tests, 
I looked for differences at the item level for each observation separately and for the 
average of the two observations.  Out of all these tests, the only significant results were at 
the item level, for items 3 and 19.  On the first observation, the difference between the 
scores of the two groups of teachers on item three was significant (-1.89, p=0.06). On that 
same observation, the difference between the scores of the two groups of teachers on item 
19 was also significant (-2.70, p=0.01). On the second observation, only item three was 
significant. The differences in scores on both items were significant when the average of 
the two observations was used. Here are the exact wordings for those two items. 
 
 Item 3: In this lesson, student exploration preceded formal presentation. 
 Item 19: Student questions and comments often determined the focus and 
direction of the classroom discourse.  
 
On item 3, SOE teachers scored significantly higher on both occasions (-1.89, p=0.06 
and -2.44, p=0.01 respectively). As a result, their average scores from the two 
observations were also significantly higher. DTP teachers scored significantly higher on 
item 19 (-2.70, p=0.01) on the first occasion only. Similarly, their average score from the 
observations was also significantly higher than their SOE counterparts. Out of the 31 
items measured twice, teachers in this study were found to differ significantly on only 2. 
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The results of the items that were significant are presented in Tables 4.15 and 4.16.  In 
Table 4.15, the mean ranks are presented since the Mann-Whitney procedure uses mean 
ranks rather than means. 
 
Table 4.15 
Mean ranks for significant items by teacher pathway 
 
Group Occasion Mean Rank Sum of Ranks 
Item 19 SOE First 13.54 176.00 
 DTP First 8.56 77.00 
Item 3 SOE Second 8.62 112.00 
 DTP Second 15.67 141.00 
Item 3 SOE Average 14.27 185.50 
DTP Average 7.50 67.50 
     
Item 19 SOE Average 9.23 120.00 
DTP Average 14.78 133.00 
 
Table 4.16 shows the results of the Mann-Whitney significance tests.  Based on 
the asymptotic two-tailed significance levels for items 3 and 19, I rejected the null 
hypothesis that the RTOP+ scores of teachers from the two pathways on items 3 and 19 
are the same for all but item 19 on the second occasion. In other words, on the second 
observation, the observed difference in the scores of the two groups of teachers on item 
19  (-0.54, p=0.59) was not statistically significant. DTP teachers were rated significantly 
higher on item 19 (-2.70, p=0.01) on the first occasion, but not on the second. When the 
two scores on that item were averaged across observations, their mean ratings were 
134 
 
significantly higher than their SOE peers. On the other hand, SOE teachers did perform 
significantly better on item 3 (-1.89, p=0.06 and -2.44, p=0.01 respectively) on both 
occasions.  
 
Table 4.16 
Mann-Whitney Test Results 
 Item 3: First Vist 
Item 19: 
First Visit 
Item 3: 
Second 
Visit 
Item 19: 
Second Visit 
Item 3: 
Average of 
Visit 
Item 19: 
Average of 
Visit 
Mann-
Whitney U 
32.00 21.00 25.00 51.00 22.50 29.00 
Wilcoxon W 77.00 112.00 70.00 142.00 67.50 120.00 
Z -1.89 -2.70 -2.31 -0.54 -2.44 -2.03 
Asymp. Sig. 
(2-tailed) 
0.06 0.01 0.02 0.59 0.01 0.04 
 
Based on the analyses conducted in this chapter, several conclusions can be made. 
Overall, teachers from the two pathways had similar instructional practices. Furthermore, 
their practices were found to be reformed and consistent regardless of the demographics 
of the students whom they taught. In general, it did not matter whether there were high 
proportions of special education, non-white, or LEP students; or whether the schools in 
which they taught had high percentages of low-income students.  The analyses also 
revealed that the size of their schools had no relationship with their use of reformed 
instructional strategies. On the statistical tests that inquired into the relationship between 
school demographic context and reformed teaching practices, no statistically significant 
differences were detected either. 
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At the total score level no significant differences were found in the two groups of 
teachers’ instructional practices. The same was true at the sub-scale level. The only 
differences found were at the item level, on items 3 and 19. Regardless of the statistical 
technique used only two items, 3 and 19 were found significant. On item 3, SOE teachers 
were found to allow students to explore the topic of their lesson prior to the teachers’ 
formal presentation more than their DTP counterparts. On item 19 it was DTP teachers 
who were rated higher for allowing students’ questions and comments to determine the 
focus and direction of the class. Out of 31 items, teachers in this study were found to 
differ significantly on only 2.  
Summary 
Based on the analyses conducted, no relationship was found between the school 
demographic variables examined: school size, percent of non-White, LEP, Special 
Education, and low-income students and novice teachers’ use of reformed teaching 
strategies. No significant relationship was found between teaching pathway and reformed 
teaching as measured by the total RTOP+ scores. Furthermore, when tested for 
statistically significant differences none were found between performance on the 
instrument’s sub-scales and teaching pathway. The only statistically significant 
differences found were between the two groups of teachers’ performance on two items: 3 
and 19. On item 3, it was SOE teachers who were rated higher for allowing students to 
explore the lesson topic prior to the teachers’ formal presentation. On item 19, the reverse 
was true. DTP teachers were rated higher for allowing students’ comments to determine 
the focus and direction of their lessons. Out of 31 items, the two groups of teachers 
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differed on only 2. Overall, it can be concluded that no pathway emerged as superior. 
Another clear conclusion that can be made from the quantitative analyses is that despite 
their status as novices, the instructional practices of this study’s teachers incorporated 
considerable elements of reform. Given the fact that the teachers came from two distinct 
teacher education pathways, it can be inferred that there are multiple ways to prepare 
effective teachers. The results of this study indicate that the teacher participants were well 
prepared to use instructional strategies that were consistent with a reformed, 
constructivist orientation. Perhaps the most important element in preparing good teachers 
is not the pathway, but rather the specific elements of the teacher preparation program.  
Another major finding of this study is that despite their novice status as teachers, 
the participants had a reformed approach to teaching mathematics. The instrument used 
in this study was designed to capture reformed teaching practices based on constructivist 
principles. The results from this section demonstrate that regardless of the teacher 
education pathway from which they came and the composition of the schools in which 
they taught, the beginning teachers’ practices embodied a constructivist approach to 
mathematics instruction. Finally, although overall the novice teachers had a reformed 
teaching approach, there are still areas where they experienced challenges. 
As the literature states, it is not easy for beginning teachers to adopt a reform-
oriented practice, unless they have a supportive school context that promotes the practice.  
The majority of the beginning teachers in this investigation (approximately 80%) strived 
to teach in a reformed manner and attempted to integrate core elements throughout their 
lessons.  For example, the teachers acted as resources and facilitators as they asked 
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thoughtful questions to scaffold and guide their students’ learning.  They also 
incorporated the use of manipulative materials, drawings, and expected their students to 
use a variety of strategies and modes of abstraction.  Overall, teachers attempted to 
connect the curriculum and mathematical concepts to the students’ prior knowledge, but 
had trouble making links to other disciplines and the world around them.  Teachers also 
promoted the development of a learning community by designing lessons that required 
group work and encouraging students to work together, share strategies, propose alternate 
solutions, and represent their problem-solving skills in multiple ways. Overall, teachers 
made use of good open-ended questioning and probing techniques and used varied levels 
of representations (from concrete to abstract). Most teachers did not integrate students’ 
background as part of the lesson design or implementation. While a number of teachers 
clearly expressed high academic expectations for all their students, not all expressed this 
explicitly. Some teachers demonstrated a greater degree of sophistication when it came to 
articulating expectations, promoting a culture of respect, and addressing classroom 
management. Having identified these patterns in teachers’ instructional practices, it is 
important to note that this study relied on simply two 45-minute observations of teachers. 
Longer and more observations would have been ideal. The mix of quantitative and 
narrative allowed for rich and reliable data to be collected. 
 The observational data had another additional limitation.  In some cases it was 
clear that written descriptions may not have captured the range of teaching and learning 
strategies of the class. From the complexity of interactions or the lack of details on 
teachers’ formal presentations, videotaping the observations would have been more 
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detailed and rich. However, the observational data collected in this study provided good 
corroborating evidence for understanding the quantitative findings.   
Most teachers did not relate their lesson’s content to other disciplines or real life. 
With the exception of a fourth-grade teacher whose students collected their own data, few 
teachers highlighted real life applications of the concepts students were studying. One 
last comment worth making in this section is that written observations as a method of 
collecting data for this scale are likely less effective than if the observations had been 
videotaped or audiotaped.  While the observers provided rich and detailed information on 
the activities that occurred during the observations and even captured verbatim the 
interactions among students and with the teacher, their record of the teachers’ formal 
presentations was summarized. Hence, it is difficult to appraise teachers’ emphasis on the 
fundamental concepts of the subject, or how their formal presentation promoted coherent 
conceptual understanding of the subject matter. However, we do know from the 
quantitative results that on item 8, which explicitly addresses the teacher’s command of 
the subject matter, the average rating was 2.98 out of 4 points.  This indicates that overall 
teachers were knowledgeable about the lessons they taught. 
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Chapter 5 
 
FINDINGS, IMPLICATIONS, & LIMITATION 
This dissertation examined the instructional practices of novice teachers and 
sought to determine the relationship between teaching pathway and teacher effectiveness, 
as well as the relationship between the school context in which teachers work and their 
effectiveness in teaching mathematics. In the first chapter, I argued for embracing a 
definition of teacher effectiveness that went beyond measuring and linking pupils’ 
standardized test scores to their teachers. I argued for adding reformed teaching as part of 
the definition of teaching effectiveness.  Given the scope of this dissertation, only the 
reformed teaching dimension was examined, although ideally a broader definition of 
effectiveness would include other measures as well. Reformed teaching as construed in 
this dissertation and operationalized through the instrument used in this study is based 
upon a constructivist theory of learning. Teaching in a constructivist manner means 
valuing the learner as an individual whose social history informs the way s/he constructs 
knowledge and articulates his/her interpretation of new phenomena to others. It 
emphasizes co-construction rather than the receipt of knowledge, and the ability to 
communicate one’s understanding of a phenomenon to others.  This is in contrast to 
traditional teaching methods, which generally consist of orderly, sequential teacher-led 
lectures on facts, formulas, and procedures that the learner passively memorizes.  
While the concept of reformed teaching is widely embraced by teachers and 
professional organizations such as the National Council of Teachers of Mathematics, the 
existing literature on constructivist teaching focuses primarily on outcomes. It provides 
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little detail on what classroom teachers are observed doing. This study sought to address 
some of the limitations of the existing body of work on novice teachers’ use of reformed 
teaching practices in several ways. First, a clear definition of constructivism, which 
underpins the concept of a reformed instructional approach, was provided in Chapter 2.  
Second, the study operationalized the term reformed teaching to mean the behaviors 
measured using the RTOP+ instrument. Third, thorough descriptions of the teacher 
education programs examined were presented.  Lastly, the study focused on quantitative 
outcomes, as well as narrative descriptions of teachers’ instructional practices. Much like 
the research on the effectiveness of teaching pathways, the current literature on reformed 
teaching focuses on outcomes rather than process. Given the positive relationships that 
have been found between teachers’ use of reformed teaching practices and student 
learning (e.g., ARC Center 2003; Abbott & Fouts, 2003; Madden, Slavin & Simons, 
1999), studying novice teachers’ instructional practices using mixed methodologies made 
it possible to make concrete determinations about whether teachers’ practices were 
reformed. Studying teachers’ practices also provided insight into teachers’ classroom 
practices. 
In this final chapter, I present a brief summary of the study and summarize the 
findings from Chapter 4. This chapter also includes a discussion of the practical and 
research implications of the findings, as well as recommendations for future research in 
this area. 
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Summary of the Study 
This mixed-method investigation sought to determine the relationship between 
teacher preparation pathway and novice teachers’ effectiveness, in addition to inquiring 
into the relationship between school context and the novice teachers’ effectiveness. 
Teacher effectiveness was defined in terms of the extent to which teachers’ instructional 
practices can be considered reformed. To measure reformed teaching, the study made use 
of an observational instrument designed to quantitatively rate instructional behaviors 
during a classroom lesson, and qualitatively record teachers’ practices, including how 
they delivered the lesson, students’ interactions among themselves, teachers’ interactions 
with students, and how their practices embraced teaching for social justice, among other 
behaviors. 
A total of 22 teachers, in their first or second year of teaching, from two teacher 
preparation pathways participated in this study. The pathways included one school of 
education-based teacher education program and one school district-based teacher 
preparation program. Each teacher was observed twice teaching a 45- minute 
mathematics lesson. The observations were double-blind and were conducted by 
observers trained in using the RTOP+ observational instrument. The teacher participants 
worked in elementary and middle school grades in the same urban school district.  The 
data used to answer the two research questions came from the observations and 
interviews with the observers. Due to the small sample size of teacher participants, the 
quantitative analyses in this dissertation were conducted using non-parametric 
procedures. The narrative data were used as confirming evidence for the quantitative 
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findings and to better understand the classroom practices of novice teachers beyond 
simply determining whether they were reformed. 
Discussion of Findings 
This study focused on novice teachers’ instructional practices in mathematics in 
an urban school district. In addition to quantitatively determining whether teachers’ 
instructional practices were reformed, it also sought to examine teachers’ behaviors in a 
qualitative fashion. The teachers from this study came from two different teacher 
preparation programs and taught students at the elementary and middle school levels. In 
the sub-sections that follow I present the key findings.  
School Context 
Based on the descriptive statistics reviewed, most of the schools where study 
participants worked served high proportions of minority, low-income, and non-white 
students. On average, the percentage of non-White students exceeded 80%, as did the 
percentages of low-income students.  The proportions of Limited English Proficient and 
special education students hovered around 20%. The average school had over 400 
students. The teachers all taught in the same urban school district, and the proportions of 
students in those categories were consistent with district averages.   
Among the study’s findings was that teachers’ instructional practices met the 
criteria to be considered reformed. Despite their status as novices in their first or second-
year of teaching, this study’s participants’ classroom practices incorporated significant 
elements of reform. The first research question sought to assess the relationship between 
school context, measured by a number of school demographic variables, and teaching 
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effectiveness, as measured by the RTOP+ instrument.  Based on the quantitative analyses 
conducted, no relationship was found between school characteristics and reformed 
teaching. Tests of statistical significance were conducted at the total score and sub-scale 
levels.  The results indicate that teachers used reformed instructional practices 
consistently across schools regardless of whether they had low, medium, or high 
proportions of low-income, LEP, special education, and non-White students, and 
regardless of the size of the school.  The lack of a statistically significant relationship 
may be viewed favorably, especially given the social justice orientations of the teacher 
preparation programs of both groups of teachers. It could be argued that not finding 
significant differences is a desirable finding in that it shows equity in the teachers’ 
instructional approach. Regardless of the students with whom they work, the teachers had 
the same reformed approach. Moreover, contrary to the literature that has found urban 
schools with high proportions of non-White and low income students having less 
qualified and less effective teachers (Darling-Hammond, 1995; Kain & Singleton, 1996; 
Lankford, Loeb, & Wyckoff, 2002; Presley White, & Gong, 2005; Darling-Hammond, 
2004), the instructional practices of teachers in this study, who also taught students of 
similar demographics, embodied reformed and constructivist principles. 
Teacher Education Pathway 
 The relationship between teacher education pathway and reformed teaching was 
assessed both qualitatively and quantitatively. The quantitative analyses conducted 
indicated that there were no statistically significant relationships between teaching 
pathway and teaching effectiveness as measured by the RTOP+. A Mann-Whitney non-
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parametric test was used to examine differences in the mean total RTOP+ ranks of 
teachers from the two groups. The results of this test were not significant. No significant 
differences were found at the sub-scale level either. At the item level, few differences 
were found in the two groups’ performance on RTOP+ rating scale items. Out of 31 
items, teachers in this study were found to differ significantly on only two. On the first, 
SOE teachers were found to allow students to explore the topic of their lesson prior to the 
teachers’ formal presentation more than their DTP counterparts. On the second, it was 
DTP teachers who were rated higher for allowing students’ questions and comments to 
determine the focus and direction of the class.  
In addition to rating teachers’ performance on specific criteria, narrative 
descriptions of teachers’ instructional practices were also collected for this study. When 
the narrative data were examined, no major differences were found in teachers’ 
instructional behaviors. The only difference noted was in the frequency of references to 
classroom management issues. It appeared that DTP teachers had fewer classroom 
discipline issues that surfaced compared to their SOE counterparts.  The differences 
found in the mean scores of the two items cited in the previous paragraph were not 
readily apparent in the narrative data. 
Initial critiques of the literature assessing the effectiveness of various teaching 
pathways suggested that researchers examine the components of teacher education 
programs (Zeichner & Conklin, 2005). This study drew from comparisons of these two 
teacher preparation programs (Jong & Mitescu, 2007) to determine where similarities and 
differences exist, especially in light of the fact that both programs are located in the same 
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teacher education market. Based on this comparison, it was evident that the school of 
education-based and district-based teacher preparation programs shared much in 
common. First, both programs were committed to social justice, as articulated by 
program leaders and evidenced in the required courses on teaching diverse learners. 
Second, both teacher preparation programs required students to take multiple foundation 
classes and multiple methods courses, in addition to subject-specific courses. Third, 
teacher candidates from both programs are required to complete a capstone project. 
Fourth, both pathways combined classroom instruction with clinical experiences. Fifth, 
both programs are highly selective. Lastly, both programs provide mentoring and 
induction for their graduates. In addition to these similarities, the district-based program 
is affiliated with a local public university (with its own teacher preparation program and 
an explicit social justice mission) which provides the Master’s degree as well as some of 
the instructors for the district-based teacher candidates.  The major differences between 
the two teacher education paths are that district-based teachers experienced a year-long 
practicum, modeled after a medical residency program, that required them to teach four 
days a week with the assistance of a coach beginning in August and ending in June. The 
university-based teachers’ field component required them to teach two and a half days a 
week, and their teacher preparation took place between September and May.  
The observed similarities between the two pathways are consistent with previous 
research that found non-university-based teacher education programs were designed and 
executed after university-based programs (Kennedy, 1998; Berry, 2001; Boyd, 2008). In 
many cases, the two teaching pathways co-existed in the same university and shared the 
146 
 
same faculty in the New York City Teaching Pathways study. Given the key similarities 
between the two programs, it is not surprising that no statistically significant differences 
were found between the teacher preparation pathways and reformed teaching practices. 
As mentioned previously, from analyzing the narrative data, district-based teachers had 
fewer discipline and classroom management issues. Perhaps this can be attributed to the 
fact that they spend more days a week in the classroom and a month longer than their 
university counterparts.  
Overall Novice Teachers’ Instructional Practices 
Using the norms established by the developers of the original RTOP, overall the 
novice teachers’ instructional practices were found to be reformed as average scores 
exceeded the 50% threshold to be considered reformed at the total score level. The results 
of the RTOP+ which included the social justice scale also indicated that, for the most 
part, teachers’ classroom practices were reformed. At the item level, most teachers’ 
performance exceeded the 2.0 threshold. In addition, the results showed that regardless of 
pathway and school context, all novice teachers faced similar challenges.  
The literature on novice teachers indicates that they face a variety of challenges in 
their initial years of teaching (Smith, 2000; Hertzog, 2002; Meister & Melnick, 2003; 
Sokal, Smith, & Mowat, 2003; Martin 2004). One of the areas in which teachers 
consistently encountered problems was in managing student behavior in their classrooms. 
The results of this study are consistent with those prior findings. For the most part, 
teachers struggled with managing disruptive student behavior. Based on the data 
collected, teachers from the school of education pathway were faced with more student 
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discipline issues compared to their district-prepared counterparts.  This limited their 
ability to engage all students as part of a community of learners. In general, the teachers 
struggled with soliciting students’ prior formal and informal knowledge and experiences 
with the subject of the lesson in meaningful ways. For most, the lesson began with having 
students recall the prior day’s activities, and this was typically followed by lecture. Thus, 
students’ preconceptions about the topic were not the focus, nor did they determine the 
direction of the lesson. Few teachers used student-generated problems to drive 
instruction. Despite this lecture-driven, teacher-centered start, nearly all teachers 
followed with student exploration of the topic, allowing students to represent the 
concepts they were learning in concrete form and using what media were available to 
them. The interviews with the observers indicated that, for the most part, teachers had 
limited manipulatives and other resources available to them, and often what they had was 
dated. Nonetheless, they harnessed their resources to help students better understand the 
topic at hand through exploration of alternative solutions. As beginning teachers, they 
focused on soliciting alternative solutions rather than strategies. Although most teachers 
would take a poll to determine who approached a particular problem differently, they 
seldom asked students to elaborate on how their strategy differed from what they had 
been taught or why it was chosen.  
The teachers in this study who were further along the reformed teaching 
continuum had a more explicit inquiry-based approach. They enlisted their students in 
collecting data from peers in younger grades, encouraged them to hypothesize, analyze 
the data, represent their findings using multiple modes, and make conclusions. These 
148 
 
teachers were also more successful in relating the lesson content to real world 
phenomena, whereas most teachers found this to be a challenge. They also had more 
success with creating learning communities, and were most successful with helping 
students reflect about their learning. Although nearly all teachers incorporated group 
work as part of their lesson, creating a learning community proved to be more 
challenging than simply sitting students together.  Teachers had trouble monitoring 
students’ activities during group work, such that some students were not always on task 
or involved with the rest of the group.  Of the two teachers most successful at creating 
learning communities, one consistently referred to her students as “mathematicians,” 
which can serve to create pride in achieving in mathematics. And while the majority of 
teachers struggled to integrate students’ cultural background and experiential knowledge 
as part of their instructional practice, teachers further along the reformed teaching 
continuum (as measured by their RTOP+ scores) were able to do this with much more 
ease.  
In general, teachers exhibited a strong command of the subject matter although 
some struggled with effectively communicating this in ways that enhanced learning for 
all students.  At times, when confronted with students who did not completely grasp the 
concept, teachers attempted to explain the concept by mostly repeating what they had 
said before but ultimately moved on even though the student still did not understand. In 
those instances where the teachers simply moved on, it was difficult to determine whether 
it was the teacher’s limited content or pedagogical knowledge, or time constraints that 
restricted him/her from being able to explain the concept in a way that the student would 
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have understood. Overall, teachers acted as resources for their students, providing support 
and scaffolding opportunities. They also expressed high expectations for students and 
praised their work and effort. 
Overall, these results indicate that the teachers in this sample have a promising 
instructional trajectory ahead of them. That is probably the best way to interpret both the 
fact that their instructional practices had “considerable elements” of reform, yet 
considerable room exists for improvement also, based on the findings presented in this 
section. Although their teacher preparation program may have prepared them to adopt a 
reformed approach to teaching mathematics, in their initial years teachers find it difficult 
to enact theses practices (Hart, 2001).  
Implications 
In this section, I examine the study’s implications for teacher preparation, teacher 
candidate selection, and professional development. Much can be learned from the 
experiences of novice teachers like those studied as part of this dissertation to strengthen 
teacher preparation, and provide support to teachers during the in-service years. Better 
preparation and adequate support will lead to longer and more satisfying careers (Wong, 
2003). 
Teacher Education 
The finding of no major differences in the instructional practices of teachers from 
the two pathways seems to indicate that there are multiple ways to prepare good teachers. 
Based on the common characteristics of the teacher preparation programs, it appears that 
several factors may account for the study participants’ reformed teaching orientation in 
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mathematics. First are the criteria for selecting teacher education candidates.  Both 
teacher preparation programs studied in this dissertation are highly selective.  They 
accept graduates of highly-ranked bachelor programs.  The second factor is the 
curriculum. Both programs emphasize a balance of foundation and subject-matter 
specific courses. They also provide candidates with additional courses on teaching 
diverse learners, and require field-based, clinical experiences as part of their graduation 
requirements. The third important program component is a reflective, inquiry-based 
culminating project which both teacher education programs require of their candidates.  
An important point worth making here is that if beginning teachers are expected to teach 
in a reform-oriented manner, teacher education programs also need to match pre-service 
teachers with cooperating teachers who are good models of reformed teaching to support 
rather than contradict ideas taught in their teacher preparation classes.  The last shared 
component of the teacher education programs studied in this dissertation is that they both 
provide induction support for their graduates.  In all, the teacher preparation programs 
studied had the following elements in common: 
1. high quality teacher education candidates were selected from the outset; 
2. their curriculum provided the right balance of courses, field experiences, and 
ensures that candidates are adequately prepared to teach all student 
populations; 
3. their curriculum emphasized a reformed approach to teaching; 
4. they provided opportunities for students to reflect on their practices using their 
formal classroom and clinical experiences; and 
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5. they provided adequate level of support to graduates during the novice years. 
 
As previously cited, teacher education’s importance lies in the fact that it provides 
teachers with the necessary content knowledge, but also with the complementary 
pedagogical skills (Feiman-Nemser, 2001). In the first chapter of this dissertation, I 
discussed how studies measuring teaching effectiveness only in terms of teachers’ 
performance on subject matter tests were not consistently and positively correlated with 
student achievement. It is not enough for teachers to have mastered the content; it is 
equally important that they know how to teach the content. This is the function of teacher 
education (Feiman-Nemser, 2001).  
One last implication of this dissertation’s results is that the teacher preparation 
programs in the labor market where this study was conducted, in the northeast of the 
United States, may share significant similarities. The findings of this current study are 
consistent with previous research that examined teacher preparation programs in a 
specific state or labor market. In their comparison study of teacher education programs, 
Boyd et al. (2008) found few substantial differences between the college-recommending 
programs and the early-entry programs in New York City. The authors attribute the 
consistency in structural features of teacher preparation in that city to state and national 
accrediting agencies’ regulations of teacher preparation programs. They infer that the 
similarities in program structure and curriculum are the effects of the mandates that 
require coverage of a broad range of topics within a relatively short period of time.  
Drawing on the work of Dimaggio and Powell (1983), they use the term “institutional 
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isomorphism” to characterize the trend of growing uniformity in the field of teacher 
education. In some ways this can be viewed favorably, assuming that the state and 
national regulations are sound, appropriate, and valid. In the state in which this study was 
conducted, this may also be the case; however given the limited generalizability of this 
study and the lack of previous work inquiring about teacher preparation in this state, it is 
difficult to make this conclusion. This may be an area where future research could 
inquire. 
Teacher Education Candidate Selection 
 Teacher preparation is a key factor in ensuring that teachers are effective in the 
classroom for the reasons articulated in the previous section. While ensuring that 
candidates have a good balance of subject matter and pedagogical knowledge is 
important, equally important is the caliber of teacher education candidates accepted into a 
preparation program. Both cognitive and affective criteria must be included in the 
selection process. This study examined the extent to which teachers taught in a manner 
that is socially just. This assumed that the teacher agrees with an embraces the concept of 
teaching for social justice. Teacher selection measures could include standardized tests, 
interviews, and surveys that can be administered prior to admission. 
Professional Development 
 The data collected as part of this study helped to identify areas in which teachers 
excelled and areas where they are still developing and could use support in the form of 
professional development. Quantitative and narrative data such as those collected using 
the RTOP+ can be very useful for internal school-wide evaluations to determine whole-
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school professional development needs. Teachers and school principals can use the data 
gathered from an instrument like the RTOP+ to help teachers reflect on their practice, and 
use the evidence to create an individualized professional development plan. In addition, 
teacher preparation programs can use these data to identify patterns of effective practices 
and gaps that can be attributed to teacher preparation. This can help inform teacher 
preparation and in designing support structures for teacher graduates. They can also help 
inform mentoring and induction activities. 
Limitations of the Study 
 This dissertation aimed to uncover the relationship between teacher preparation 
pathway and reformed teaching and school context and reformed teaching using a mixed-
method approach. Through this process, it also provided insight into novice teachers’ 
instructional practices in a state where no published research currently exists on teacher 
pathways. However, this study was limited in several ways. First, the overall sample size 
was small and the number of participants from each pathway was not equal. There were 
fewer district-based participants than school of education-based teachers. In addition, 
participants were not randomly selected or assigned to teacher preparation pathway or 
school. Hence the findings and results can only be generalized to teachers from the two 
pathways who were in their first and second year of teaching at the time that this study 
was conducted. 
 The data collected also had its limitations. First, there were only two observations 
per teacher. More and longer observations might provide better information. Second the 
narrative and Likert-scale information collected could have included a video component. 
154 
 
Although the raters’ narrative data are very descriptive and the raters were sensitive to the 
behaviors related to the items on the instrument, there are a couple of limitations that 
arise. With some of the observations, it would have helped to have had a video of the 
events as they occurred, especially in instances where classroom management impacted 
the instruction. There were also interruptions during lessons, such as students being 
pulled out or announcements over the loud speaker.  It was also problematic when 
mathematics was taught during the end of the day when students had less energy, or when 
they just returned from lunch and were less attentive.  This sort of information could have 
been better captured through medium other than pencil and paper.  
While the school demographic variables included all the relevant school 
indicators published by the state’s department of education, and the interviews with 
observers provided additional school profile information, other qualitative measures that 
would provide complete profiles of the schools such as collaboration among teachers 
within and across different grades, collegiality, additional support that teachers may be 
getting in the form of mentoring, were lacking in this study.  The interviews with the 
observers were valuable; however, a more systematic approach to gathering school 
culture, organizational arrangement, and school leadership support for novice teachers 
would have enriched the study. Similarly, post-observation interviews with the teachers 
to understand why they used a particular approach or strategy, or why they responded to 
students in particular ways would have also strengthened the design. 
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Directions for Future Research 
 Based on the findings of this research and some of the limitations of this study, 
there are many ways in which future research can extend this body of work. Furthermore, 
the existing bodies of the literature on the relationship between teacher pathway and 
instructional practices and school context and instructional practices are still fairly small 
and could benefit greatly from further research. With respect to the specific teacher labor 
market in which this study was conducted, very little is known. To date, there are no 
other published studies that have examined the relationship between teacher preparation 
and teacher practices, or teacher outcomes, or even student outcomes. The current study 
could be replicated with a larger sample of participants and extended to include teachers 
from other preparation programs.  
In terms of research design and methodology, studies in this area will continue to 
face the challenges with randomly assigning teachers to teacher education programs and 
to schools. Hence, it is recommended that researchers explore rigorous matching of 
participants using methods like Propensity Score Matching, or using teacher covariates to 
partial out the effect of extraneous variables. In addition, surveying teachers on their 
beliefs about reformed teaching and their perceptions of their preparation to teach using a 
reformed curriculum and to use reformed teaching strategies could provide information 
that could be used as additional covariates. This type of survey could also provide data 
that can be used to measure the extent to which teachers’ preparation to use reformed 
teaching is correlated with their practices. Assuming a sufficiently large sample and data 
on teachers’ background characteristics are available, regression analysis and other 
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appropriate statistical techniques can be used to predict teaching effectiveness as 
measured by the extent to which teachers’ instructional practices are reformed.  
Still along the lines of methodology, this study clearly shows that a mixed-
methods approach is necessary when examining teacher preparation and school context. 
We cannot simply stop at the outcomes. Had this been the approach of this study, we 
would have simply concluded that teachers’ practices are reformed and moved on.  Many 
of the challenges that teachers face and their responses cannot be captured 
comprehensively using only a quantitative approach. For this type of investigation to 
have practical significance and meaning for teachers and students, it is critical to examine 
exactly what teachers do in the classroom, how they relate to students, what skills they 
already have, and where they need help. Investigations of this type, could also videotape 
the observations. These will provide richer data that the researcher can micro-analyze and 
view multiple times. It is only by adopting a comprehensive, mixed-methods  approach 
that we will get information that can be fed back to schools and teacher preparation 
programs to be used in ways that can improve student learning for all. Despite this, 
however, the observational data provided several insights and implications for teacher 
education.   
Lastly, focusing on teacher and student outcomes as well as the instructional 
process can provide meaningful information about what we already know and fill the 
research gaps on what we don’t know about novice teachers’ use of reformed teaching 
practices and how they are influenced by both their teacher preparation and the context of 
the schools in which they teach. Approaching this inquiry using qualitative and 
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quantitative methods will provide a richer and more comprehensive understanding of the 
impact of those factors for student learning. 
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APPENDIX A 
 RTOP+ INSTRUMENT 
AMENDED REFORMED TEACHING OBSERVATION PROTOCOL 
 
BACKGROUND INFORMATION 
 
Name of school:     _________________________ 
   
Name of district:   _________________________ 
 
Name of teacher:   _________________________ 
 
Grade level(s):              _________________________ 
  
Date of observation:                _________________________ 
 
Name of observer:          _________________________ 
 
Start time:    _________________________ 
 
End time:    _________________________ 
 
CONTEXTUAL BACKGROUND ACTIVITY                                                                                 
 
  PART A: THE CLASSROOM SETTING 
    
   TOTAL number of students:    ______ 
   
   Number of male students:              ______ 
   Number of female students:           ______ 
    
Number of (visible) minority students: ______ 
Number of (visible) majority students: ______ 
 
   Number of students with disabilities*: ______ 
   Number of ELL students*:   ______  
 
   Teacher’s aide or other adults:       ______   
* Most likely answered by the teacher after the lesson 
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WRITTEN DESCRIPTION  
 
 Physical Description: 
 
o Please describe the physical classroom environment, noting the 
arrangement of desks or Tables (e.g. clusters, rows), the math-related 
materials posted on the walls, the math-related materials visible in the 
room (e.g. bins of geo-boards, calculators, tiles, unifix cubes, etc.), and 
math-related information written on the blackboard. 
 
 
 
o Please describe the math-related curriculum materials visible in the room 
as well as the curriculum materials used during the observed lesson.  
Please note the curriculum’s title, publisher, and page number. If possible, 
please try to obtain copies of curriculum materials distributed to students 
(e.g. worksheets, assessments).   
 
 
 
o Please describe any technology visible in the room (e.g. overhead 
projector, TV/VCR, computers).  Please describe the type and number of 
computers.    
 
 
 
 
Lesson Description 
 
o Please describe the content of the lesson and how it was presented to the 
class (e.g. the Mr. L taught a lesson on surface area and volume which 
included...) 
 
 
 
 
 
 
o Please present a bulleted chronology of the lesson (e.g. 5 minutes small 
group work, 10 minutes whole class discussion)) 
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PART B:  In the space provided below please provide notes of the lesson observed.   
            In the left-hand column, track the time at 5-10 minute intervals 
 
 
Time 
 
Description of events (teacher’s and students’ activities) 
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III. LESSON DESIGN AND IMPLEMENTATION 
   Never       Very                                      
   Occurred  Descriptive 
 
1. The instructional strategies and activities respected students’ prior           0   1     2     3     4   
           knowledge and the preconceptions inherent therein. 
 
2. The lesson was designed to engage students as members of a learning      0   1     2     3     4     
     community. 
 
3. In this lesson, student exploration preceded formal presentation.               0   1     2     3     4   
 
4. This lesson encouraged students to seek and value alternative modes of    0  1     2     3     4     
           investigation or of problem solving. 
 
5. The focus and direction of the lesson was often determined by ideas         0   1     2     3    4    
     originating with the students. 
 
 
IV. CONTENT 
                                                                                                                                              
Propositional knowledge 
6. The lesson involved fundamental concepts of the subject.                       0   1     2     3     4 
 
7. The lesson promoted coherent conceptual understanding.                        0   1     2     3     4 
 
8. The teacher had a solid grasp of the subject matter content inherent       0   1     2     3     4    
             in the lesson. 
 
9. Elements of abstraction (i.e., symbolic representations, theory building) 0  1     2     3     4 
            were encouraged when it was important to do so. 
 
10.  Connections with other content disciplines and/or real world phenomena 0  1     2     3   4   
             were explored and valued.  
           
          Procedural knowledge 
11.  Students and teacher used a variety of means (models, drawings,  0  1    2     3     4 
   graphs, concrete materials, manipulatives, etc.) to represent phenomena. 
              
12.  Students made predictions, estimations and/or hypotheses and devised     0  1    2     3    4 
 means for testing them. 
 
13. Students were actively engaged in thought-provoking activity that often  0  1    2     3     4     
             involved the critical assessment of procedures.  
                     
14. Students were reflective about their learning.                                          0   1     2      3  4 
15. Intellectual rigor, constructive criticism, and/or the challenging of ideas 0    1     2     3  4 
              were valued. 
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V.  CLASSROOM CULTURE 
       Communicative Interactions 
                                                                                                                                      Never             
Very 
                                                                                                                                     
 Occurred     Descriptive  
16. Students were involved in the communication of their ideas to            0     1     2     3     4 
             others using a variety of means and media.                                                          
                          
17. The teacher’s questions triggered divergent modes of thinking.             0    1     2     3     4                           
                           
18. There was a high proportion of student talk and a significant amount of 0   1     2     3     4 
             it occurred between and among students. 
 
19. Student questions and comments often determined the focus and           0    1     2     3     4 
      direction of the classroom discourse. 
 
20. There was a climate of respect for what others had to say.                      0    1     2     3     4 
  
Student/Teacher Relationship                                                                                                                        
21. Active participation of students was encouraged and valued.                  0    1     2     3     4      
 
22. Students were encouraged to generate conjectures, alternative                0    1     2     3     4 
solution strategies, and ways of interpreting evidence. 
 
23. In general the teacher was patient with students.                                      0    1     2     3     4 
 
24. The teacher acted as a resource person working to support and               0    1     2     3     4 
  enhance student investigations. 
 
25. The metaphor "teacher as listener” was characteristic of this                   0    1     2     3    4 
             classroom. 
 
VI. SOCIAL JUSTICE 
 
26. Students’ cultural, linguistic, and experiential prior knowledge               0   1     2     3     4 
are viewed as assets and, when appropriate, are integrated into 
instructional strategies and activities. 
 
27. The instructional strategies accommodate and scaffold the learning        0   1     2     3     4 
of all students, including, when appropriate, boys and girls, ELLs,  
SPED, and students with diverse racial and cultural backgrounds. 
 
28. Students of all different skill levels are provided with rich opportunities 0   1     2     3     4 
to learn. 
 
29. The teacher demonstrates high expectations for all students            0   1     2     3     4 
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30. The teacher facilitates social supports for learning in the form of          0   1     2     3     4 
social relationships, care and cooperation among and between the teacher and students.  
 
31. There is a fair and just environment that is promoted by the teacher     0     1     2     3     4 
and embraced by the students.  
 
 
Additional comments you may wish to make about this lesson. 
 
 
 
 
 
Clarifying questions to ask the teacher after the observation: 
 
• Was today a typical day in your classroom?  Why or why not? 
 
• Did today’s lesson turn out as you planned?  In what ways? 
 
• Do you sometimes make changes to the curriculum?  Can you describe those? 
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APPENDIX B 
RTOP+ FREQUENCY DISTRIBUTIONS 
 
RTOP+ Frequency Distribution: First Observation 
  
 Item 
Number Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
30 1 4.5 4.5 4.5 
33 1 4.5 4.5 9.1 
34 1 4.5 4.5 13.6 
43 1 4.5 4.5 18.2 
56 1 4.5 4.5 22.7 
58 1 4.5 4.5 27.3 
62 1 4.5 4.5 31.8 
66 1 4.5 4.5 36.4 
68 1 4.5 4.5 40.9 
71 1 4.5 4.5 45.5 
72 1 4.5 4.5 50.0 
73 1 4.5 4.5 54.5 
75 1 4.5 4.5 59.1 
76 2 9.1 9.1 68.2 
76.5 1 4.5 4.5 72.7 
82 1 4.5 4.5 77.3 
84 1 4.5 4.5 81.8 
87 2 9.1 9.1 90.9 
90 1 4.5 4.5 95.5 
95 1 4.5 4.5 100.0 
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RTOP+ Frequency Distribution: Second Observation 
 Item 
Number Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
16 1 4.5 4.5 4.5 
32 1 4.5 4.5 9.1 
48 1 4.5 4.5 13.6 
54 2 9.1 9.1 22.7 
57 1 4.5 4.5 27.3 
58 1 4.5 4.5 31.8 
67 1 4.5 4.5 36.4 
68 1 4.5 4.5 40.9 
71 1 4.5 4.5 45.5 
74 1 4.5 4.5 50.0 
75 1 4.5 4.5 54.5 
78 1 4.5 4.5 59.1 
79 2 9.1 9.1 68.2 
80 1 4.5 4.5 72.7 
83 1 4.5 4.5 77.3 
85 1 4.5 4.5 81.8 
88 1 4.5 4.5 86.4 
89 2 9.1 9.1 95.5 
110 1 4.5 4.5 100.0 
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RTOP+ Frequency Distribution: Average of Two Observations 
  Frequency Percent Valid Percent 
Cumulative 
Percent 
25 1 4.5 4.5 4.5 
42 1 4.5 4.5 9.1 
43.5 1 4.5 4.5 13.6 
50.5 1 4.5 4.5 18.2 
52 2 9.1 9.1 27.3 
65 1 4.5 4.5 31.8 
66.5 1 4.5 4.5 36.4 
68.5 1 4.5 4.5 40.9 
70.5 1 4.5 4.5 45.5 
71.75 1 4.5 4.5 50.0 
75 1 4.5 4.5 54.5 
76.5 1 4.5 4.5 59.1 
77.5 1 4.5 4.5 63.6 
78.5 1 4.5 4.5 68.2 
79.5 1 4.5 4.5 72.7 
80.5 1 4.5 4.5 77.3 
83.5 1 4.5 4.5 81.8 
85 1 4.5 4.5 86.4 
87.5 1 4.5 4.5 90.9 
91.5 1 4.5 4.5 95.5 
92 1 4.5 4.5 100.0 
 
